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INTRODUCTORY    LETTER. 

To  the  Honorable  E.  J.   Davis, 

Commissioner  of  Crown  Lands. 

Sir: 

I  have  the  honor  to  submit  to  you  herewith,  for  presentation  to  His  Honor  the  Lieutenant- 
Governor,  the  Twelfth  Report  of  the  Bureau  of  Mines. 

The  Bureau  aims  at  dealing,  first  and  foremost,  with  the  practical  and  economic  side  of 
mining,  hence  its  energies  are  directed  in  the  main  towards  collecting  and  disseminating  inform- 
ation which  can  be  used  in  the  initiation,  development  and  operation  of  mining  and  mineral 
industries  in  the  Province.  Such  information  is  necessarily  very  varied  in  its  character  and 
sources.  The  working  out  and  classifying  of  the  rock  formations  of  Ontario  ;  the  exploring  of 
the  little-known  portions  of  the  Province  for  their  mineral  p*  ssibilities  ;  the  delimiting  of  those 
formations  which  are  specially  favorable  for  the  occurrence  of  valuable  ores  or  minerals  in 
general  or  of  particular  kinds  ;  the  examination  of  veins,  dikes  and  ore  deposits  with  a  view 
not  only  of  determining  their  nature  and  composition  but  also  of  elucidating  their  mode  of 
origin  and  relation  to  surrounding  or  adjacent  rocks,  thus  obtaining  a  basis  for  inferring  the 
possibility  of  other  bodies  occurring  under  pimilar  conditions  ;  the  best  methods  of  working  and 
treating  ores  and  minerals  ;  the  utilization  of  materials  hitherto  neglected  or  considered  waste  ; 
the  discoveries  in  science  and  art  and  the  invention  or  improvement  of  processes  tending  to 
promote  the  efficiency  of  the  mining  industry,  or  any  branch  of  it,  are  all  matters  naturally 
coming  under  the  cognizance  of  the  Bureau,  and  along  with  facts  and  statistics  relating  to  the 
progress  of  mining  in  the  Province,  constitute  the  fabric  of  its  annual  Reports,  the  object  of 
which  is  to  make  known  the  mineral  resources  of  the  Province  so  that  they  may  be  developed 
and  utilized. 

The  present  volume  contains  a  variety  of  statistical  tables  showing  the  output  of  the  mines 
and  mineral  works  for  the  year  1902,  and  also  compaiative  schedules  exhibiting  the  progress 
made  during  a  series  of  years  injthe  principal  items  of  mineral  production.  These  tables  on 
the  whole  tell  a  story  of  steady  development  and  of  increase  both  in  the  quantity  and  value  of1 
the  yield. 

The  Summer  Mining  Classes,  which  for  a  number  of  years  now  have  been  conducted  under 
the  auspices  of  the  Bureau  for  the  purpose  of  instructing  miners,  prospectors  and  others  in  the 
elements  of  mineralogy,  geology  and  chemistry,  were  carried  on  last  year  by  Dr.  W.  L.  Good- 
win, Director  of  the  School  of  Mining  at  Kingston,  and  Mr.  J.  Watson  Bain,  Lecturer  in 
Chemistry  at  the  School  of  Practical  Science,  Toronto.  From  Dr.  Goodwin's  report  it  will 
be  seen  that  the  efforts  of  the  Bureau  to  give  the  working  miners  and  prospectors  of  the  Prov- 
ince an  opportunity  of  acquiring  a  more  scientific  and  systematic  knowledge  of  the  materials 

of  their  daily  work  are  much  appreciated. 
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Mr.  D.  G.  Boyd,  Inspector  of  the  Michipicoton  Mining  Division,  presents  a  report  of  the 
work  done  at  the  Michipicoton  office  last  year,  and  a  brief  account  of  the  principal  develop- 
ments in  that  region. 

The  Provincial  Assay  office  established  at  Belleville  some  five  years  ago  has  proved  quite 
successful  as  a  means  of  furnishing  assays  and  analyses  of  ores  and  minerals  to  prospectors  and 
others  at  a  low  charge,  and  in  other  ways  has  materially  assisted  in  promoting  the  welfare  of 
the  mining  industry.  Mr.  J.  Walter  Wells  occupied  the  position  of  Provincial  Assayer  from 
the  beginning  up  to  1st  October  1902,  when  he  resigned  and  was  succeeded  by  Mr.  Alfred 
G.  Burrows.     Messrs.  Wells  and  Burrows  make  a  joint  report  on  the  office  for  the  year. 

For  the  purpose  of  inspecting  the  working  mines  the  Province  is  divided  into  two  districts, 
east  and  west,  the  division  being  the  western  boundary  of  the  .Sudbury  nickel-copper  field. 
The  mines  of  northwestern  Ontario  were  visited  by  Prof.  W.  G.  Miller,  Provincial  Geologist 
and  Inspector  of  Mines,  who  submits  an  interesting  report  thereon.  The  report  is  not  con- 
fined to  a  description  of  the  working  properties,  but  includes  also  considerable  information 
respecting  the  mineralogical  features  of  Northwest  Ontario,  embracing  among  other  things 
an  account  of  the  gravel  deposits  on  Savant  lake,  in  which  the  existence  of  placer 
gold  was  reported  a  year  or  so  ago.  These  investigations  did  not  go  to  show  that  a 
placer  field  of  any  considerable  value  is  to  be  looked  for  in  that  region.  Gold  undoubt- 
edly is  to  be  found  in  the  gravel,  but  in  small  quantities,  probably  too  small  to  be  profitably 
worked  under  present  conditions.  Prof.  Millers  remarks  concerning  certain  features  of  mining 
operations  are  worthy  of  careful  perusal  by  those  responsible  for  or  financially  interested  in 
mining  work  in  the  territory  under  review. 

In  an  article  entitled  The  Iron  Ranges  of  Northern  Ontario  Prof.  Miller  brings 
together  in  concise  form  data  concerning  the  iron  ore  deposits  and  iron  ore  formations  of  the 
northern  portions  of  the  Province,  much  of  which  is  drawn  from  his  own  observations  in  the 
field. 

The  mines  in  the  eastern  portion  of  Ontario  were  examined  by  Mr.  W.  E.  H.  Carter,  who 
is  Inspector  of  Mines  as  well  as  Secretary  of  the  Bureau,  and  his  report  thereon  will  be  found 
in  the  present  volume. 

The  prime  importance  of  fuel  in  a  country  and  climate  like  our  own  has  led  the  Bureau 
from  the  beginning  to  take  an  active  interest  in  the  possibility  of  developing  additional  sources 
of  fuel  in  the  peat  bogs  of  Old  and  New  Ontario  and  the  lignites  north  of  the  height  of  land. 
The  latter  are  outside  the  range  of  present  transportation  facilities,  but  investigation  confirms 
the  opinion  that  in  her  hitherto  neglected  peat  bogs  Ontario  possesses  valuable  resources,  both 
from  an  economic  and  public  point  of  view.  The  condition,  which  reached  nearly  one  of  panic 
last  winter  as  a  result  of  the  strike  of  the  anthracite  miners  in  Pennsylvania,  is  still  fresh  in  the 
public  mind,   and  it  is  an  opportune  time  to  publish  the  results  of  the  inquiries  which  the 
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Bureau  has  for  some  time  been  making  with  regard  to  the  utilization  of  peat  for  fuel  purposes. 
The  paper  on  Peat  Fuel,  its  Manufacture  and  Use,  prepared  by  Mr.  Carter,  was  printed  as  a 
separate  bulletin,  but  is  re-published  in  the  present  Report. 

In  a  short  paper  on  the  Fossiliferous  Rocks  of  Southwestern  Ontario  Dr.  W.  A.  Parks 
lecturer  in  Geology  at  Toronto  University,  records  the  observations  made  in  a  pedestrian  trip 
from  Hamilton  to  the  shore  of  Lake  Huron,  and  gives  in  addition  notes  on  the  occurrence  of 
limestone,  marls,  gypsum,  etc.  The  wealth  of  natural  resources  contained  in  the  paheozoic 
rocks  of  older  Ontario  has  never  yet  been  thoroughly  explored,  and  it  is  hoped  by  the  Bureau 
to  begin  the  systematic  examination  of  these  at  an  early  date. 

The  running  of  base  and  meridian  lines  on  the  upper  reaches  of  the  Mississaga  river,  and 
of  a  meridian  line  to  connect  the  townships  north  of  lake  Temiscaming  with  Abitibi  lake  and 
river  afforded  an  opportunity  of  making  a  geological  reconnaissance  of  these  districts.  Mr.  L. 
C.  Graton  was  attached  as  geologist  to  the  surveying  part}  headed  by  Mr.  Alexander  Xiven 
0.  L.  S.  who  traversed  the  first  mentioned  region,  and  Mr.  L.  L.  Bolton  accompanied  in  a 
similar  capacity  the  party  under  Mr.  T.  B.  Speight  O.  L.  S.  who  ran  the  meridian  line  to  the 
Abitibi  river.  In  the  paper,  Up  and  Down  the  Mississaga,  Mr.  Graton  describes  the  country 
on  the  upper  portion  and  tributaries  of  that  stream,  which  proved  to  be  mainly  Laurentian  in  its 
character;  and  in  the  article,  Round  Lake  to  Lake  Abitibi,  Mr.  Bolton  performs  a  like  service  with 
regard  to  the  district  through  which  Mr.  Speight's  line  was  run.  The  agricultural  capabilities  of 
the  Abitibi  country  possibly  overshadow  its  mineral  resources,  but  in  the  neighborhood  of  the 
height  of  land  the  indications  are  not  unfavorable  for  the  occurrence  of  valuable  minerals. 

Dr.  A.  P.  Coleman,  Geologist  and  Metallurgist  of  the  Bureau,  spent  the  season  for  field 
work  last  year  in  the  nickel-copper  district,  and  in  the  paper  entitled  The  Sudbury  Nickel 
Deposits  he  gives  the  results  of  his  observations,  and  states  his  theories  as  to  the  origin  of  the 
ores  and  the  relations  of  the  ore-bearing  rocks.  The  paper  is  accompanied  by  two  geological 
maps  and  a  number  of  plans  and  sections  of  the  principal  working  mines  in  the  district. 

The  discovery  of  iron  ore  bodies  of  considerable  size  and  importance  in  the  township  of 
Hutton,  northwest  of  lake  Wahnapitae,  has  excited  a  good  deal  of  interest  among  ironmasters 
both  in  Canada  and  the  United  States.  Among  the  experts  from  south  of  the  line  commis- 
sioned to  inveetigate  them  was  Dr.  C.  K.  Leith  of  the  United  States  Geological  Survey  and 
University  of  Wisconsin.  Dr.  Leith  has  been  good  enough  to  communicate  to  the  Bureau  his 
views  on  the  geology  of  this  iron  field  in  a  short  paper  entitled  The  Hutton  Township  Iron 
Range. 

In  the  eastern  part  of  the  Province  are  many  deposits  of  magnetite,  some  of  them  of  good 
quality,  and  others  lessened  in  value  by  the  presence  of  sulphur  and  an  undue  proportion  of 
rock  matter.  The  Magnetic  Concentration  of  Iron  Ores  is  a  subject  possessing  much  economic 
interest,  and  in  a  paper  under  that  title  Mr.  J.  Walter  Wells  shows  what  has  been  done  in  this 
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way  in  other  countries,  and  also  gives  the  results  of  experiments  in  concentrating  magnetic 
ores  from  vaiious  Ontario  deposits.  Mr.  Wells'  investigations  were  carried  on  by  him  as  a 
post  graduate  student  of  the  School  of  Mining,  Kingston. 

Many  inquiries  were  made  of  the  Bureau  during  the  past  year  respecting  minerals  and 
mineral  deposits,  both  by  prospective  purchasers  and  sellers.  The  substances  involved  in- 
cluded almost  the  entire  list  of  economic  minerals  found  in  the  Province,  but  iron  ores  and 
iron  ore  lands  were  perhaps  in  greatest  demand.  Nickel,  gold,  copper,  zinc,  molybdenite,  iron 
pyrites,  feldspar,  mica,  baryta,  gypsum,  petroleum,  natural  gas,  actinolite,  corundum  and  graphite 
have  all  formed  the  subject  of  correspondence,  as  well  as  limestone,  for  the  several  varieties 
of  which,  suited  for  particular  uses,  there  has  been  much  inquiry.  Marl  for  cement  is  abund- 
ant in  Ontario,  and  numerous  deposits  are  held  for  sale  by  the  owners.  The  same  may  be  said 
of  peat  bogs.  There  has  also  been  some  inquiry  for  sand  to  be  used  in  glassmaking,  and 
kaolin  or  china  clay  for  the  manufacture  of  pottery.  By  informing  purchasers  where  they 
may  secure  supplies  or  deposits,  and  by  advising  sellers  of  the  names  and  addresses  of  probable 
purchasers,  it  is  the  aim  of  the  Bureau  to  facilitate  transactions  to  the  mutual  advantage  of 
both  parties. 

It  may  here  be  stated  that  it  is  open  to  the  owners  of  mines  or  mining  lands  in 
tho  Province  during  a  limited  period  of  the  year,  and  at  a  reasonable  charge,  to  procure  the 
services  of  the  Provincial  Geologist,  Prof.  W.  G.  Miller,  for  the  purpose  of  reporting  upon 
their  properties,  and  in  this  way  to  obtain  skilled  and  impartial  advice  as  to  the  probable  value 
of  deposits,  the  most  economical  methods  of  operation,  the  relations  of  ore  bodies  to  enclosing 
rocks  and  other  problems  connected  with  development  or  mining.  For  particulars  as  to  terms, 
etc.,  communications  should  be  addressed  to  the  undersigned. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

Thos.  W.  Gibson, 

Director. 
Office  of  the  Bureau  of  Mines, 

Toronto,  30th  April,  1903. 
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STATISTICS  FOR  1902. 

In  a  Province  endowed  with  so  great  an  expanse  of  territory  and  so  much  wealth  of  natural 
resources  as  Ontario,  inhabited  too  by  a  progressive  and  energetic  people,  there  is  apt  to  be  a 
feeling  of  impatience  should  the  utilization  of  any  considerable  body  of  these  resources  fail  to 
proceed  with  rapidity.  In  the  development  of  a  country  like  our  own,  the  first  object  of 
attack  is  the  land,  from  which  man's  sustenance  is  to  be  won  ;  hence  with  us  agriculture  is  the 
oldest  as  well  as  the  most  advanced  of  the  industrial  arts.  To  obtain  access  to  the  soil,  the 
first  settlers  were  obliged  to  fell  the  trees  which  covered  it,  and  from  this  compulsory  practice 
of  lumbering,  they  passed  on  to  level  and  make  use  of  the  forests  of  pine  and  other  woods 
which  formed  so  obvious  a  portion  of  the  national  heritage. 

Agriculture  and  lumbering  necessarily  preceded  mining  in  Ontario,  and  the  natural  order 
of  sequence  was  enforced  by  other  considerations  A  purely  farming  people,  earning  their 
bread  and  laying  by  a  modest  competence  by  steady  industry,  have  neither  the  skill  to  discover 
the  mineral  wealth  of  the  rocks  around  them,  nor  the  boldness  to  venture  their  hard-won 
earnings  in  the  business  of  extracting  it  from  the  ground. 

Again,  artificial  means  of  transportation  are  even  more  necessary  for  the  development  of 
mining  than  of  agriculture,  and  much  more  so  than  for  that  of  lumbering.  The  farmers  of 
Ontario  for  many  years  sent  their  products  to  market  over  their  country  roads  with  little 
Assistance  from  railways,  and  the  lumberman  asks  for  no  better  highway  on  which  to  transport 
his  product  than  the  forest  stream  or  the  bosom  of  the  lake.  Not  so  the  miner  ;  especially  the 
miner  who  brings  to  the  light  of  day  such  heavy  materials  as  iron,  nickel  or  copper  ore.  Rail- 
ways are  a  prime  necessity  to  him,  both  to  haul  in  his  heavy  machinery  and  to  take  away  his 
no  less  heavy  product.  Necessarily  therefore  the  mining  industry  in  Ontario  has  had  to  wait 
on  the  railway  builder.  No  Klondike  placer  fields  have  yet  been  found  where  the  miner's 
muscle  suffices  to  win  golden  nuggets  from  the  sand,  and  which  can  be  worked  a  hundred  or  two 
hundred  miles  from  the  nearest  railway  station,  if  only  food  and  water  can  be  had.  An  iron  or 
nickel  mine  cannot  be  opened  under  such  circumstances,  but  must  perforce  remain  undeveloped 
until  the  whistle  of  the  locomotive  wakes  it  into  action. 

The  progress  of  mining  in  our  Province  shows  these  statements  to  be  correct,  as  witness 
the  opening  up  of  the  nickel  fields  of  the  Sudbury  district,  which  followed  immediately  on  the 
building  of  the  Canadian  Pacific  Railway  and  which  are  now  the  backbone  of  Ontario's  mining 
industry.  So  it  was  also  in  the  case  of  the  iron  ranges  of  Michipicoton.  The  Helen  iron  mine 
was  discovered,  but  although  situated  within  a  few  miles  of  deep  water  on  Lake  Superior,  the 
ore  could  not  be  mined  or  marketed  until  the  rails  of  the  Algoma  Central  connected  the  mine 
with  the  harbor.  These  considerations  may  partly  explain  the  somewhat  tardy  development 
of  the  business  of  mining  in  Ontario;  but  having  once  sprung  into  being  the  industry  now 
continues  to  grow  in  a  healthy  and  natural  way  and  at  a  fair  rate  of  speed,  as  the  statistic- 
given  in  this  Report  will  show. 
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Mining  Companies  Formed  in   1902. 

The  number  of  joint  stock  mining  companies  organized  is  regarded  as  an  indication  of  the 
attention  which  the  mining  industry  receives  in  any  given  year,  and  the  list  printed  below  shows 
that  58  such  organizations  were  formed  under  the  laws  of  the  Province  in  1902,  with  an  auth- 
orized capital  of  848,650,000,  as  compared  with  47  companies  in  1901,  having  an  aggregate 
capital  of  $27,716,000.  There  are  always  a  number  of  foreign  corporations  which  desire  to 
extend  their  operations  to  this  Province,  to  accomplish  which  they  are  required  to  take  out  a 
license  entitling  them  to  do  business  and  hold  real  estate  in  Ontario.  The  number  of  companies 
so  registering  themselves  last  year  was  15,  with  a  total  aggregate  capital  of  §17,375,000. 

The  prominence  accorded  in  the  public  mind,  now  to  one  mineral  or  mineral  product  and 
now  to  another,  as  discoveries  are  made  or  developments  take  place  which  excite  interest  of  a 
practical  or  speculative  kind,  or  both,  is  well  reflected  by  the  objects  for  which  companies  are 
incorporated  from  year  to  year.  For  instance  the  gold  "boom"  in  Ontario  caused  by  the 
finding  of  auriferous  quartz  in  many  places  in  the  northwestern  portion  of  the  Province  was  at 
its  height  in  1897,  as  is  shown  by  the  fact  that  out  of  136  joint  stock  companies  organized  in 
that  year  102  were  for  the  purpose  of  working  gold  mines,  while  in  1902  out  of  58  companies 
formed  only  some  15  were  for  gold.  On  the  other  hand,  while  in  1897  only  6  companies  were 
incorporated  to  search  for  or  work  oil,  gas  and  oil,  or  gas,  one  for  cement  and  none  for  peat,  in 
1902  no  less  than  18  companies  were  formed  for  oil,  gas  and  oil,  or  gas,  4  for  cement  and  3  for 
peat.  From  such  figures  it  is  evident  that  gold  mines  have  given  way  in  the  public  esteem,  at 
any  rate  for  the  time  being,  to  oil  and  gas  wells,  and  perhaps  also  cement  and  peat  factories. 

The  joint  stock  companies  organized  for  mining  purposes  in  1902  were  as  follows  : 

JOINT    STOCK    MINING    COMPANIES    INCORPORATED    IN     I902. 


Name  of  Company. 


Canada  Crude  Oil  Producers,  Limited 

Chippewa  Consolidated  Gold  Mining  anil 
Milling  Company,  Limited.    .  

Clover  Leaf  Mining  Company,  Limited...    . 

Dominion  Oil  Company,  Limited 

Dominion  Ppat  Products,  Limited 

Giant  Gold  Company,  Limited 

Imperial  Natural  Gas,  Limited 

Indian  Joe  Gold  Mining  Company,  Limited. . . 

International  Portland  Cement  Company, 
Limited  

Laurentian  Mining  Company,  Limited   

Little  Rock  Consolidated  Mining  and  Develop- 
ing Company,  Limited   .     

North  Shore  Reduction  Company,  Limited... 

Peterborough  Peat  Company,  Limited 

Prot.ijfene  Gold  Mines  Company,  Limited.    ... 

Raven  Lake  Portland  Cement  Company, 
Limited  ....  

Stratford  Peat  Company,  Limited 

Union  Petroleum  Company  of  Canada,  Limited 

Volcanic  Reef  Company,  Limited 

The  Alsrcma  Consolidated  Silver  Mines  Com- 
pany. Limited   .... 

The  Black  Rock  Mining  Company,  Limited. . 

The  Cassiar  Coal  Development  Company, 
Limited 

The  Chatham  Oil  Company,  Limited 

The  Colonial  Portland  Cement  Company, 
Limited 

The  Consolidated  Copper  Company  of  Parry 
Sound,   Limited        

The  Consolidated  Petroleum  Company,  Limited 

The  Copper  C^ueen  Mining  Company,  Limited 

The  Crofcer-Parks  Oil  Company,  Limited 

The  Daisy  Petroleum  Company,  Limited 


Head  Office. 


Date. 


Toronto 127  May 

Toronto 8  May 

Toronto 25  June 

Chatham 11  December 

Brantford 3  April 

Gold  Rock 31  May 

Brantford 12  August 

Toronto 24  September. 

Toronto 19  November  . 

Toronto 27  August 


Toronto 30  September . 

Toronto .17  December  . 

Peterborough 23  January  . . . 

Windsor 31  May     


Toronto 30  June 

Toronto 27  March  . 

Toronto >     ...    31  May 

Toronto 27  August . 

Toronto 12  August . 

London  .     30  April  . 


Toronto 25  October  . . 

Chatham 17  December 


Wiarton 30  December,  1901 


Parry  Sound 7  February . , 

London 17  October  . . . 

Sault  Ste.  Marie 27  May , 

Oil  Springs 1  November  . 

London .11  December  . 


Capital. 


S    100,000 

2,000,000 
1,000,000 
S50,000 
100,000 
700,000 
100,000 
1,000,000 

500,000 
1,000,000 

1.000.000 

1,500,000 

150,000 

1,500,000 

500,000 

40,000 

25,000 

1,000.000 

1,000,000 
1,500,000 

300,000 
20,000 

800,000 

5,000,000 
100,000 

3.000,000 
50,000 
40,000 


1902 


Statistics  for  1902 


joint  stock  mining  companies  —  Continued. 


Name  c  f  Company. 


Head  Office. 


The  Dunwich  Gas  and  Oil  Company,  Limited 

The  English  River  Gold  Mining  Company, 
Limited 

The  Fort  Frances  Hematite  Company,  Limited 

The  Goulais  Bay  Mining  Company,  Limited. . 

The  Great  North-West  Mining  Company, 
Limited 

The  Home  Gold  and  Copper  Company,  Limited 

The  Imperial  Plaster  Company,  Limited   . . 

The  International  Mining  Company,  Limited. 

The  Jubilee  Mining  Company,  Limited.    . .   . 

The  Keenora  Mining  Company,  Limited 

The  London-Elgin  Oil  Company,  Limited 

The  Mariposa  Mining  Company,  Limited 

The  Mineral  Range  Iron  Mining  Company, 
Limited 

The  Mutual  Natural  Gas  Company,  Limited. . 

The  National  Petroleum  Company  of  Petrolea, 
Limited 

The  New  York  and  Canadian  Copper  Com- 
pany, Limited 

The  New  York  and  Ontario  Gold  Mining 
Company,  Limited 

The  Oil  Exploration  Company  of  Canada, 
Limited 

The  Phcenix  Gold  Mining  Company,  Limited 

The  Port  Dover  Natural  Gas  and  Oil  Com- 
pany, Limited 

The  President  Gold  Mining  Company,  Limited 

The  Raleigh  Od  Company,  Limited 

The  Rideau  Graphite  Company,  Limited 

The  Saugeen  Oil  Company,  Limited 

The  Sault  Gray  Copper  Company,  Limited  . . . 

The  Sunrise  Mining  Company,  Limited 

The  Superi  >r  Portland  Cement  Company, 
Limited 

The  Talbot  Oil  and  Gas  Company,  Limited. . . 

The  Union  Oil  Company  of  Canada,    Limited 

The  Vulcan  Reduction  and  Refining  Company, 
Limited 


St.  Thomas 


St.  Catharines. .  . 
Fort  Frances 
Sault  Ste.  Marie 


Date. 


25  June 


Toronto 29  October . . 

Toronto 15  October  . . 

Toronto 18  February . 

Sault  Ste.  Marie 16  July  .... 

Toronto .    1 15  October  . 

Toronto 15  October  . 

London 29  October  . 

Sault  Ste.  Marie   ....     16  July 


28  February 
21  March  . . . 

27  August  . 


Windsor 4  April 

Port  Uolborne ,  5  February . , 

Guelph J21  November  , 


Kingston . . . 

Kingston .    . 

Walkerville 
Fort  Erie  . . 


..12  November, 
. .  26  February  . 


Port  Dover 

Toronto  

Petrolea   

Kingston 

Walkerton 

Sault  Ste.  Marie . 
Sault  Ste.  Marie . 


Toronto  . 
I  >utton . . 
Petrolea . 


27  May 

13  June 

11  September. 

12  February  .. 
11  December.. 
8  May . 

11  December.. 

28  January . . . 
30  July 

17  September  , 

30  July 

24  September. 


Toronto 17  September. 


Capital. 


100,000 

1,000,000 

40,000 

3,000,000 

3,000,000 

3,000,000 

75,000 

l,500,0CO 

500,000 
1,000.000 

250,000 
3,000,000 

500,000 
100,000 

40,000 

1,000,000 

1,000.000 

200,000 
1,000,000 

40,000 

1  00i\000 

liOo.OOO 

30,000 

10.000 

400,000 

1,500  ooo 

500,000 

40,000 

600,000 

500,000 

*48, 650,000 


LICENSED    MINING    COMPANIES,     1902. 


Name  of  Company. 


Hepd  Office. 


Canadian  Oil  Fields,  Limited 

Gold  Reef  Mining  Company,  Limited       ' 

McKellar  Island  Silver  Mining  Company 

Pickaud's  Iron  Company 

Rat  Portage   Mining  and   Development  Com 
pany  of  Arizona 

The  Black  Bay  Mining  Company,  L'tn'ted   . . . 

The  Centre  Star  Mining  Company,  Limited  . . 

The  Flint  Lake  Gold  Compauy,  Limited 

The  Northern  Light  Vline-i  Company 

The  Ontario  Corundum  Company,   Limited.  . . 

The  Son  Prospecting  and  Development  Com- 
pany  

The   St.    Eugene   Consolidated   Mining  Com- 
pany, Limited 

The  Summit  Lake  Gold  Mining  Company  of 
Ontario,  Limited 

The  Syndicate  No.  1,  Limited 

The    War    Eagle    Consolidated    Mining    and 
Development  Company,  Limited 


Date. 


London,  England. 

Traverse  City,  Mich. . 
Detroit,  Mich.,  TJ  S.A 
Cleveland,  O  ,    U.S.  A 

Pho-nix,  Ariz.,  US  A 
Willmar.MinD.,U.S.A 

Rowland,  B.C 

Ph<rnix,  Ariz.,  U.S.  A 
Pha>nix,  Ariz.,  U.S. A 
Ottawa,  Ont 


30  May.    .    . 
17  September. 

30  April   

8  May 


Sault  Ste.  Marie, Mich. 

Moyie,  B.C 

Phnnix,  Ariz  ,  U.S.A. 
London,  Eng 


Rossland,  B.C. 


17  December. 

18  March   . . . 
29  January. . . 

25  June 

14  August   . . 
12  November 


18  April 

29  January.. 

19  December. 

27  May 

29  January  . . 


Capital. 


E  100. 000 

S    700,000 

1.01 '0,000 

30,000 

2,000,000 
1,000,000 
3,500,000 
2,000,000 
2,000,000 
100,000 

40,000 

3,500,000 

1,000,000 
t'1,000 

$2, 000, 000 
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Mixing  Lands  Disposed  of  in  1902. 
The  area  of  Crown  mining  lands  disposed  of  last  year  was  considerably  less  than  in  1901, 
the  speculative  activity  which  prevailed  some  years  ago,  particularly  in  gold  lands,  having  spent 
its  fi.rce.  The  area  sold  and  granted  under  the  provisions  of  The  Mines  Act  was  3,985  acres,  as 
against  11,302  acres  in  1901,  the  amount  received  as  purchase  money  being  §8,202.52,  as 
against  §24,865.  There  was  not  a  proportionate  decrease  in  the  lands  leased  for  mining 
purposes,  the  area  being  25,549  acres,  as  compared  with  28,699  acres  in  1901,  and  the  sum  paid 
in  as  first  year's  rental  being  $25,288.38,  as  compared  with  §28,411.52.  Rentals  received  on 
account  of  lands  already  leased  amounted  to  S14,171.05,  and  for  miner's  and  prospector's 
licenses  to  §2,742,  making  a  total  income  from  mining  lands  for  the  year  of  §50,404,  as 
against  §70,904.51  in  1901. 

MINING    LANDS    SOLD. 


District. 

Number. 

Acres. 

Amount. 

27 
6 
7 

17 

£7 

1,104 
376 
830 

1.675 

3,985 

f  2,548  50 

752  00 
1,285  37 

Elsewhere 

3,616  65 

8,202  52 

MIXING    LANDS    LEASED. 
Rainy  River ; 

101 
25 
53 
21 

10,369 
2,450 
7,138 

5,592 

10,368  50 

Thunder  Bay 

2,450  25 

Aleoma 

7,117  20 

5,352  43 

200 

25,549 

25,288  38 

It  may  be  of  interest  as  showing  the  importance  of  the  mineral  lands  of  the  Crown  from  a 
revenue  standpoint,  and  also  the  fluctuations  which  occur  from  time  to  time  in  this  source  of 
income  by  reason  of  the  "  booms"  which  ever  and  anon  arise  in  the  mining  business,  to  show 
the  receipts  from  the  sale  and  lease  of  miner.il  lands  during  the  12  years  the  Bureau  of  Mines 
has  been  in  existence,  as  well  as  the  sums  paid  in  as  rental  for  lands  previously  leased,  and  for 
niinei's  and  prospector's  licenses. 

RECEIPTS    FROM    MINING    LANDS     1891     TO     IQ02. 


Year. 

Sales. 

Leases. 

Rental  leases 
previously 

issued. 

Miner's  and 
prospector's 
licenses. 

Total. 

Acres. 

Amount. 

Acres. 

Amount. 

Acres. 

Amount. 

1891 

69,389 

6,200 
1870 

3,271 
7.720 
10,733 
29,795 
19,529 
35,049 
30,972 
11,302 
3,985 

| 

117.154 

15,273 

11,498 

7,640 

15,868 

69,478 

40.469 
75,367 
69,196 
24,866 
8,203 

4,998 
13,122 
13,047 

7,050 
15,084 
13,224 
86,014 
48,911 
63  258 
28,127 
28,699 
25,549 

$ 

4,886 

12,314 

11,934 

6,489 
14,924 
13,498 
84,821 
48,064 
63,000 
27,971 
28.412 
25  288 

f 

$ 

64,387 
19,322 
17,417 
10,321 
22,804 
23,957 
115,809 
68,440 
98,307 
59,099 
40,001 
29,534 

569,398 

S 

122,400 

28,190 

26,168 

17,948 

1892 

603 

2,736 

3,808 

3,287 

5,006 

6,241 

9,430 

12,608 

8,326 

13,223 

14,171 

79,439 



1894 

18«5 



34,079 

1896 

40,588 
153,561 
101,187 
155,954 
112,294 
70,905 
50,404 

1897 

3,021 
3,224 
4,979 
6,801 
4.405 
2,737' 

1898 

1900 

1901 

1902 

Totals   

222,316 

467,461 

347,083 

341,601 

25,172 

913,673 

1902  Statistics  for  1902  11 


These  figures  include  actual  revenue  only,  and  take  no  account  of  considerable  sums  paid 
into  the  Department  every  year  and  afterwards  refunded  on  applications  which  are  never 
completed. 

It  will  be  observed  that  the  receipts  fell  very  considerably  from  1891  to  1892.  This  was 
due  to  the  speculation  in  nickel  lands  which  been  very  pronounced  in  1890  and  1891  coming 
suddenly  to  a  close,  partly  brought  about  by  the  increase  in  the  price  of  mining  lands  provided 
by  the  amendment  to  The  Mining  Act  passed  in  May,  1891,  and  partly  to  the  other  clauses  then 
xntroduced  imposing  a  royalty  on  ores  and  making  development  compulsory.  From  1897  to 
1900  the  receipts  were  again  large,  rising  in  1899  to  $155,954,  the  highest  point  in  the  12  years. 
This  marked  the  climax  of  the  excitement  caused  by  the  wide-spread  discoveries  of  gold- 
bearing  quartz  in  northwestern  Ontario  dating  from  1895.  Revenue  is  less  important 
than  development,  yet  an  industry  which  has  put  into  the  treasury  over  $900,000  in  12  years 
simply  as  the  price  of  the  lands  which  constitute  its  basis  has  even  on  this  score  valid  claims  to 
consideration. 

Mineral  Production  in  1902. 

A  natural  though  perhaps  not  wholly  scientific  division  of  mineral  products  is  into  metallic 
and  non-metallic  substances  ;  and  both  classes  show  coo^iderable  increases  in  1902  as  compared 
with  1901.  Metalliferous  mining  is  growing  both  in  quantity  and  value  of  output  more  rapid- 
ly than  the  production  of  non-metallic  materials,  and  perhaps  this  is  not  to  be  wondered  at, 
since  so  many  of  the  products  on  the  non -metallic  list,  such  as  bricks,  stone,  lime,  etc.,  which 
are  sold  in  the  home  market  only  and  do  not  come  into  competition  with  imports  of  a  like  kind, 
are  now  being  produced  at  a  rate  equivalent  to  the  full  demand  or  consumption,  and  so  can 
only  expand  in  yield  with  the  growth  of  the  population.  The  metallic  products  of  Ontario,  on 
the  other  hand,  are  either  like  pig  iron  and  steel,  tending  to  displace  articles  of  foreign 
origin  in  our  own  markets,  or,  like  nickel  and  copper,  being  exported  to  help  meet  the  world's 
requirements.  Consequently,  the  limit  of  growth  is  by  no  means  reached.  The  need  for  fur- 
nace mixtures  causes  considerable  iron  ore  to  be  imported,  but  the  produce  of  Ontario  iron 
mines  is  now  on  a  larger  scale  than  the  consumption  of  our  blast  furnaces,  and  the  surplus  ore 
finds  a  market  in  the  United  States,  notwithstanding  the  tariff  rate  of  40  cents  per  ton.  If 
the  duty  were  abolished,  a  decided  impetus  would  be  given  to  iron  mining,  both  in  eastern 
and  western  Ontario. 

Another  source  of  demand  which  ought  not  to  be  overlooked  in  considering  the  future  of 
metallic  mining,  especially  iron  mining,  in  Ontario,  is  the  population  which  will  eventually  till 
the  fertile  lands  of  northern  Ontario  and  western  Canada,  and  which  is  even  now  moving  into 
possession.  What  changes  in  trade,  what  opening  up  of  new  channels  of  commerce  may  come 
when  the  number  of  souls  north  of  the  height  of  land  which  separates  the  waters  of  Hudson 
Bay  from  those  of  the  St.  Lawrence  begins  to  equal  the  number  south  of  it  ;  or  what  will  be 
the  developments  in  the  national  economy  when  the  prairies  of  the  west  call  aloud  for  manu- 
factured iron  and  steel  in  a  thousand  forms,  no  man  can  foretell  ;  but  there  can  be  little  doubt 
that  if  Ontario  proves  to  contain  the  stores  of  iron  ore  which  there  is  good  reason  to  believe 
are  hidden  in  her  numerous  ranges,  the  demand  for  iron  manufactures  from  newer  Canada 
must  to  a  lartre  extent  be  supplied  from  her  mines.  In  copper  also,  whether  taken  from  the 
mixed  ores  of  the  Sudbury  fields  or  the  purely  copper  ores  north  of  Lake  Huron  or  west  of 
Lake  Superior,  our  production  is  capable  of  large  increase  ;  while  nickel,  which  may  be  styled 
the  peculiar  metal  of  Ontario,  may  be  raised  in  quantities  sufficient  to  meet  any  demand  likely 
to  arise. 

The  total  output  of  minerals  and  mineral  products  in  1902  was  $13,891,634,  as  compared 
with  $11,831,086  in  1901,  a  gain  of  $1,560,548,  or  13  per  cent.  Metallic  products  contributed 
to  this  total  $6,257,499,   as  against  $5,016,734  in  1901,  an  increase  of  $1,240,765,  or  25  per 
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cent  ;  and  non-metallic  products  $7,134,135,  compared  with  86,814,352  in  1901,  a  gain  of 
$319,783,  or  4.6  per  cent.  It  will  thus  be  seen  that  the  growth  of  the  mining  industry  is. 
chiefly  in  the  production  of  metallic  substances  ;  and  that  this  growth  has  of  late  years 
been  rapid  is  manifest  from  the  fact  that  while  in  1898  the  metallic  output  of  the  Province 
was  valued  at  §1,689,002,  or  23  per  cent,  of  the  total  yield,  in  1901  it  reached  85,016,734,  or 
42  per  cent,  of  the  total,  and  in  1902  $6,257,499,  or  47  per  cent. 

Following  is  a  table  showing  the  quantity  and  value  of  mineral  products  in  1902,  together 
with  the  number  of  employees  and  amount  of  wages  paid  in  connection  with  each. 


SUMMARY    OF    MINERAL    PRODUCTION,    1902. 


Product. 


METALLIC. 


Gold,  07. 

Silver,  oz 

Copper,  lb 

Nickel,  lb 

Iron  Ore,  tons . . 
Piglion,     " 
Steel 

Molybdenite,  lb. 
Zinc  Ore,  tons.. 


Quantity. 


Value. 


Less  value  domestic  iron  ore  smelted  into  pig 
iron,  and  domestic  pig  iron  converted  into 
steel , 


Net  value  metallic  output. 


NON-METALLIC. 

Actinolite,  tons  , 

Arnenic,  lb 

Tile,  drain,  No 

Brick,  common.  No 

"       paving,  No 

"       pressed  and  terra  cotta,  No. 

Building  Btone,  rubble,  etc 

Carbide  of  calcium,  tons 

Cement,  natural  rock,  bbl 

Portland,  bbl 

Corundum,  lb 

Feldspar,  tons   

Graphite,  tons 

Gypsum,  tons 

Iron  pyrites,  tons,     

Lime,  bush 

Mica,  tons 

Natural  ^an.    

Pottery  ...    

Petroleum,  imp.  gal 

Illuminating  oil,  gal 

Lubricating  oil,  gal 

Benzine  and  naphtha,  gal.       . .    . 

GaB  ond  fuel  oils  and  tar,  gal.    .    . 

Paraffin  wax  and  candles    lb 

Salt,  tons 

Sewer  pipe 

Talc,  tons 


13,625 

96,666 

720,000 

,890,000 

359,288 

112,687 

68,802 

6,500 

950 


800 

1,600,000 

17.510.000 

220,500,000 

4,210,565 

19,755,496 


1.402 

77,300 

522,899 

2,273,211 

8,776 

1,923 

1,917 

4,371 

4,300,000 

999 


18,185,592 
7,720,866 
2,765  677 
902,817 
2,157,039 
2,433,127 
6?,011 

697 


Total  Non-Metallic. 

Add  Metallic 


229,828 

58,000 

680,283) 

2,210,961/ 

518,445 
1,683,0511 
1,610,031/ 
400 
11,500 

7,002,499 


745,000 
6,257,499 


6,150 

48,000 

199  0001 

1,411,000/ 

42,000 

144,171 

1,020,000 

89,420 

50,795 

916,221 

83,871 

12,875 

17,868 

19,149 

14,993 

617,000 

102,500 

199,238 

171,315 


1,431,054(6) 


344,620 

191,965 

930 

7,134,135 
6,257,499 


Employees. 

Wages. 

726 
50 

f 
343,984 
36,000 

1,731 

972,909 

388 

228,534 

1,114 

510,107 

1       3 
20 

81 
5.7E0 

13,391,634 


4,032 


(«) 
3,000 

40 

143 

1,650 

57 

62 

665 

95 

66 

38 

18 

45 

890 

110 

107 

135 


323 


2.097,365 


198 
86 
14 


7,742 
4,032 


11,774 


2,500 
(*) 

660,000 

19,110 
67,699 

570,000 
28,965 
18,550 

277,588 

34,674 

10.250 

12,855 

5.000 

6,585 

248,000 
24,100 
55,000 
36,400 


169,398 


76,154 
88,508 

525 

2.?61,861 
2,097,365 


4,459,226 


(a)  Included  in  gold,     (b)  Value  of  refined  products  aud  «rude  used  for  gas,  fuel,  etc. 
One  of  the  principal  uses  of  statistics  is  to  enable  comparisons  to  be  made,  and  so  exhibi 
the  progress  of  any  given  industry.     In  the  following  table  is  set  out  the  value  of  the  mineral 
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production  of  Ontario  during  each  of  the  last  five  years,  from  which  it  will  be  seen  that  steady- 
growth  has  characterized  the  industry  during  that  period. 

TABLE    SHOWING    MINERAL    PRODUCTION    1 898    TO    10,02. 


Product. 


Metallic— 

G"'d 

Silver 

Copper 
Nickel   ...     . 

Iron   Ore 

Pig  Iron 

Steel 

Molybdenite 
Zinc  Ore 


Less  value  domestic  iron  ore  smelted 
into  pig  iron,  and  domestic  pig  iron 
converted  into  steel. 

Total  Metallic 


1898 


S 
275,078 

51,968 
268,080 
514,220 

48,875 
530,789 


1899 


424,568 
65,575 

176,237 

526,104 
30,951 

808,157 


24,000 


1,689,002    !     2.»55,t92 


1,689.002 


2.055.592 


1900 


297,861 
96,367 
319,681 
756,626 
111.805 
936,066 
46,380 


500 


1901 

I 

244,443 

84,830 

589,080 

1,859.970 

174,428 

1,701,703 

347,280 


15,000 


2,565,286    I     5,016,734 


I 
2,565.286    '     5.016.734 


1902 


229,828 

58,000 

680,283 

2,210,961 

518.445 

1,683,051 

1,610,031 

400 

11,500 


7,002,499 
745,000 


0,257,499 


Product. 


Non-Metallic— 

Actinolite 

Arsenic    

Brick,  common 

"      paving 

"      pressed  and  terra  cotta 
Building  stone,  rubble,  etc  . . 

Ca'bide  of  calcium 

Cement,  natural  rock      

'        Portland 

Corundum 

feldspar 

Graphite 

Gypsum 

Iron  pyrites 

Lime 

Mica        

Natural  gas 

Pottery 

Petroleum  products 

Salt 

Sewer  pipe 

Talc  

Tile,  drain 


Total  Non-metallic 
Add  Metallic 


Total  production. 


1898. 


1899. 


914,000 

100,344' 

750,000 

55,976 

74,222 

302,096 


6,000 
4,000 


308,000 

7,500 

301,600 

155,000 

1,970,534 

278,886 

93,717 


4,842 

1,313,750 

42.550 

105.000 

667,532 

74,680 

117,039 

444,227 


225.000 


5,546,875 
1 ,689,002 


7,235,877 


16, 179 
16,512 

535,666' 

38,000 

440,904 

101,000 

1,747,352 

317,412 

138,356 

500 

240,246 


6,361,081 
2,055,592 


8,416,673 


1900. 


* 


22,725 

1,379,590 

26,950 

114,419 

650,342 

60,300 

99,994 

598,021 

6,000 

5,000 

27.030 

18,050 

544,000 

91,750 

392,823 

157,449 

1,869,045 

324,477 

130,635 

5,000 

209,738 


6,733,338 

2,565,2*6 


9,298,624 


1901. 


S 

3,126 

41,677 

1,530.460 

37,000 

104,394 

850,000 

168.792 

107.6  5 

563,255 

58,115 

6,375 

20,000 

13,400 

17,500 

550,000 

39.780 

342,183 

193,950 

1,467,940 

323,058 

147,948 

1,400 

231,374 


6  814,352 
5,016,734 


11  831,086 


1902. 


6,150 

48,000 

1,411,000 

42,000 

144,171 

1,020,000 

8M20 

50,795 

916,221 

83,871 

12,875 

17,868 

19,149 

14,993 

617,000 

102,500 

199.238 

171,315 

1,431,054 

344.620 

191,965 

930 

199,000 


7,134,135 
6,257.499 


13,391,634 


For  an  exact  comparison  deductions  from  the  value  of  the  metallic  output  similar  to  those 
made  from  that  for  1902  should  be  made  in  the  case  of  the  previous  years,  but  as  it  is  the  table 
tells  a  story  of  constant,  even  notable,  advance.  An  increase  of  87  per  cent,  in  five  years  can- 
not but  be  considered  satisfactory. 

Another  feature  of  interest  is  the  growing  list  of  minerals  produced  in  the  Province. 
Ontario  contains  within  her  borders  a  wide  and  varied  range  of  mineral  substances  utilized  in 
the  industries  of  modern  life,  and  one  by  one  those  formerly  lying  dormant  are  being  sought  out 
and  brought  into  use.  For  example,  the  metallic  products  in  1898  numbered  six,  while  in  1902 
they  were  nine  ;  zinc  ore  and  molybdenite  having  meanwhile  been  added,  and  the  manufacture 
of  iron  ores  having  been  brought  to  the  steel-making  stage.  In  1898  16  non-metallic  minerals 
and  products  stood  at  the  credit  of  the  mines  and  works  of  the  Province,  while  in  1902,  by  the 
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addition  of  actinolite,  arsenic,  paving  brick,  corundum,  feldspar,  iron  pyrites  and  talc,  the  list 
had  grown  to  23.  Nor  are  these  additions  unimportant  Of  non-metallic  substances  alone  not 
raised  in  1898,  8208,819  worth  were  produced  in  1902,  and  several  of  them  give  promise  of 
providing  material  for  industries  of  considerable  extent. 

Gold  and  Silver. 

The  yield  of  the  precious  metals  in  Ontario  has  been  for  some  years  falling  off.  In  1902 
the  production  of  gold  was  13,625  ounces  of  bullion  worth  §229,828,  as  against  14,293  ounces 
worth  8244,443  in  1901.  The  output  of  gold  reached  high-water  mark  in  1899,  when  27,594 
ounces  of  bullion  were  obtained,  having  a  value  of  §424,568.  The  following  table  covering  the 
last  tive  years  gives  the  principal  features  of  interest  in  connection  with  the  gold-mining 
industry. 

GOLD    MINING    1 898    TO    1902. 


Schedule. 

1898 

1899                1900                1901 

1901 

17 
57,895 
16,261 

275,078 
29* 
284 

290,919 

15                    18                    11 
59,615              46,618              54.336 

20 

48,544 

Gold  value,   | 

27,694             18,767 

424,568           297,861 

307                  412 

356                  338 

324,024            350,694 

14,293 

244,443 

305 

288 

287,409 

13,625 

229,828 

341 

385 
343,984 

Statistics  do  not  give  anything  but  results,  and  gold  mining  in  Ontario  cannot  fairly  be 
judged  by  the  above  record.  As  will  be  seen,  in  four  years  out  of  the  five  included  in  the  table, 
the  amount  paid  out  as  wages  for  labor  exceeded  the  value  of  the  gold  obtained.  If  all  the 
mines  worked  during  the  year  had  been  fully  developed  properties  yielding  bullion  at  the 
height  of  their  capacity,  the  industry  might  be  confidently  set  down  as  an  unprofitable  one. 
But  this  was  far  from  being  the  case.  At  least  six  of  the  properties  reporting  to  the  Bureau  had 
not  reached  the  producing  stage,  and  in  a  considerable  proportion  of  the  remainder  the  bulk  of 
the  labor  was  expended  in  opening  up  the  mine  and  in  other  preliminary  work.  In  the  Lake 
Manitou  region,  Rainy  River  district,  there  has  been  a  revival  of  interest  due  to  the  open- 
ing of  the  Big  Master  and  other  mines,  and  in  other  sections  of  the  Lake  of  the  Woods  country 
signs  of  improvement  are  discernible.  The  Sultana,  Mikado  and  Black  Eagle  mines  worked 
their  stamps  for  a  portion  of  the  year  only. 

Meanwhile,  in  eastern  Ontario  the  Belmont  mine  continues  to  show  what  can  be  done  by 
skilful  management  on  large  veins  of  free-milling  ore  and  with  cheap  motive  power.  A  water 
power  two  miles  away  has  been  developed  and  by  means  of  compressed  air  the  power  is  con- 
veyed to  the  mine  and  made  to  operate  practically  all  the  machinery,  thus  affecting  an  import- 
ant saving  in  the  item  <  f  fuel.  During  the  year  the  Belmont  mine  passed  into  the  control  of 
the  Belmont  Gold  Mining  Company,  the  parent  concern  being  the  Cordova  Exploration  Com- 
pany. It  is  proposed  to  increase  the  crushing  capacity  by  30  stamps,  making  60  in  all,  for 
which  there  is  ample  power  and  quartz.  At  Deloro  the  Canadian  Goldfields  Limited  has  not 
been  producing  gold  since  the  first  quarter  of  1902,  but  considerable  sinking  and  exploring 
have  been  done.  The  arsenic  works  continue  in  operation.  A  short  distance  off  the  Atlas 
Arsenic  Company  began  recovering  bullion  towards  the  close  of  the  year,  but  have  not  as  yet 
commenced  the  manufacture  of  arsenic. 

1  ne  producing  gold  mines  in  1902  were  the  Canadian  Goldfields  Limited,  Atlas  Arsenic 
Company,  Belmont,  and  Cook  Land  Company's,  in  Eastern  Ontario  ;  the  Sultana,  Mikado  and 
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Black  Eagle,  on  Lake  of  the  Woods  ;  the  Big  Master  and  Twentieth  Century,  in  the  Manitou 
District  ;  the  English  River  Gold  Mining  Company,  Sturgeon  Lake  ;  the  Sakoose,  near 
Dymenc  Station,  and  the  Grace  in  the  Michipicoton  Mining  Division.  At  the  close  of  the  year 
stamp  mills  were  being  installed  at  the  Elizabeth  mine  near  Atikokan  Station  and  at  the 
Manxman  in  the  Michipicoton  Mining  Division. 

ANGLO-CANADIAN    GOLD    ESTATES,    LIMITED. 

The  license  of  occupation  granted  to  the  Anglo-Canadian  Gold  Estates,  Limited,  conferring 
on  the  company  the  exclusive  right  of  prospecting  for  minerals  in  certain  areas  of  land  in  the 
Rainy  River  District  which  required  the  company  to  expend  in  exploration  and  mining  not 
less  than  $120,000  in  three  years  expired  31st  December,  1902.  The  obligations  imposed  by 
the  license  as  to  expenditure  were  fully  met  by  the  company,  but  the  latter  found  the  time  too 
short  to  thoroughly  examine  all  the  territory,  and  accordingly  applied  for  an  extension  of 
time  so  far  as  block  4,  otherwise  the  Dick  and  Banning  timber  limit,  south  of  Calm  Lake,  was 
concerned.  An  additional  year  for  this  purpose  was  accordingly  given,  on  the  company  agree- 
ing to  expend  $30,000  over  and  above  the  amount  provided  in  the  license.  One  of  the  deposits 
discovered  by  the  company  has  been  developed  into  the  F.izabeth  gold  mine,  which  has  com- 
menced turning  out  bullion  since  the  beginning  of  1903.  Speaking  of  the  operations  of  the 
company  during  1902,  Mr.  Alan  Sullivan,  C.E  ,  the  manager,  states  that  they  consisted  in  the 
partial  prospecting  of  the  areas  still  covered  by  the  license  of  occupation,  in  the  development 
and  equipment  of  the  Elizabeth  mine,  and  the  partial  development  of  the  Lake  Sturgeon 
properties.  While  no  discoveries  of  marked  value  had  been  made,  the  work  done  was  sufficient 
to  show  that  it  was  impossible  to  thoroughly  cover  all  the  ground  in  the  time  at  the  company's 
disposal,  the  surface  of  the  rock  being  in  most  places  heavily  covered  with  soil  and  timber,  and 
the  solid  outcrops  difficult  to  locate  and  investigate.  On  the  south  and  southwest  side  of  Calm 
lake  float  hematite  had  been  found,  but  so  far  it  had  not  been  encountered  in  place  except  in 
the  form  of  small  lenses  and  deposits  of  no  commercial  value.  This  area,  however,  appeared  to 
call  for  much  closer  work  than  had  yet  been  done  upon  it,  hence  the  company's  application  for 
longer  time  to  enable  this  to  be  dune. 

The  Elizabeth  mine,  Mr.  Sullivan  continues,  has  so  far  justified  the  expectation  that  it 
would  prove  a  profitable  property  to  operate,  and  the  system  of  diamond  drilling  which  pre- 
ceded development  had  been  of  much  assistance  in  subsequent  work.  The  lode  is  devel- 
oped by  shafts,  winzes  and  levels  to  a  depth  of  280  feet  and  the  gross  amount  of  ore  exposed  to 
date  (10th  February,  1903)  was  about  20,000  tons.  The  width  of  the  stopes  varies  from  4  to  12 
feet,  and  while  there  are  some  rich  lenses  and  chutes  of  quartz  in  which  the  values  rise  to  $40 
and  $50  a  ton,  the  average  value  may  be  taken  at  from  $8  to  $10,  which  will  probably  prove 
the  ruling  value  of  ore  in  that  field.  Surface  work  has  proved  the  existence  of  other  payable 
lodes,  but  so  far  these  have  only  been  tested  in  a  preliminary  way,  the  main  object  being  to 
prove  the  mine  a  profitable  proposition. 

Late  in  1902  a  10-stamp  mill  was  purchased  and  a  small  building  erected  at  the  mine  with 
room  for  5  stamps  additional.  Construction  began  in  November  and  finished  in  January.  <  hi 
5th  February  the  mill  went  into  commission,  and  worked  very  satisfactorily.  It  was  expected 
to  crush  25  to  30  tons  daily.  The  stamps  weigh  1050  pounds  each  and  drop  90  times  a  minute^ 
the  height  of  drop  being  about  8  inches.  A  Gates  No.  3  crusher  and  two  Frue  vanners  with 
6 -foot  belts  are  installed.  The  mill  is  connected  with  the  main  shaft  by  a  tramway  350  feet  long 
with  a  grade  to  the  mill  of  1  per  cent.,  the  cars  dumping  directly  over  the  grizzly  into  the  crusher. 
The  innovation  of  driving  the  cam  shaft  direct  from  the  mill  engine  appears  to  work  very 
satisfactorily,  and  there  being  a  separate  engine  for  the  crusher  no  trouble  is  experienced  from 


16  Bureau  of  Mines  Report  No.  5 


the  variation  of  load .  Power  is  supplied  from  main  boiler  house  by  a  3-inch  steam  main  laid 
along  the  tramway,  thus  saving  the  use  of  fireman  for  mill  boiler.  The  mill  is  in  charge  of 
Mr.  Alex  Cotter,  late  mill  foreman  and  head  amalgamator  at  the  Sultana  mine,  his  assistant 
being  Mr  William  Gale,  also  late  of  the  same  mine.  Two  men  only  are  required  in  the  mill  by 
day,  and  one  at  night. 

The  compressor  capacity  is  G  drills,  furnished  by  one  Rand  and  one  Ingersoll-Sargeant 
machine.  The  boilers  give  140  horse  power  from  two  locomotive  type,  one  Robb  Economic 
and  one  Cooper  return  tubular. 

All  underground  work  is  in  charge  of  Capt.  W.  H.  Johns,  recently  underground  captain 
of  the  Stanley  mine,  Idaho  Springs,  Colorado. 

It  is  expected  that  a  force  of  35  to  40  men  will  be  sufficient  for  the  ordinary  working  of 
the  mine,  this  is  to  be  exclusive  of  those  employed  in  prospecting  and  other  exploratory  work. 
Buildings  to  comfortably  accommodate  50  men  have  been  erected  and  good  roads  have  been 
graded  from  Rice  Lake  to  the  mine. 

In  road  building,  dams,  landings,  docks,  etc.,  a  sum  of  $2,194  has  been  spent  by  the 
C'uipany,  the  only  assistance  received  from  the  Government  towards  this  expense  being  a 
grant  of  $400  in  1902.  The  total  expenditure  of  the  Company  in  the  district  up  to  December 
31  1902  was  §146,809. 

On  one  of  the  company's  Sturgeon  Lake  locations  further  stripping  and  trenching  was  done 
and  a  test  pit  was  put  down  30  feet.  The  pay  chute  is  500  feet  long  by  3  feet  6  inches  wide, 
with  an  average  value  of  §12.  It  has  yielded  some  remarkably  fine  samples  of  coarse  gold, 
and  the  test  pit  proved  its  continuity  so  far  as  it  went.  Another  property  owned  by  the 
company  adjoins  that  now  being  developed  by  the  Jack  Lake  Mining  Company,  and  the  recent 
favorable  work  of  the  latter  leads  to  the  impression  that  the  company's  location  may  be  of 
considerable  value. 

Development  in  the  Sturgeon  Lake  district  is  greatly  handicapped  by  the  cost  of  freight- 
ing from  the  Canadian  Pacific  Railway,  which  may  be  estimated  at  840  to  §60  a  ton.  This 
almost  prohibitive  cost  might  be  largely  reduced  by  building  small  and  inexpensive  tramways 
across  the  portages  and  placing  barges  on  the  intervening  lakes— a  woru  to  which  the  mine 
owners  would  no  doubt  contribute. 

The  amount  expended  by  the  Anglo-Canadian  Gold  Estates  during  1902  on  the  lands  com- 
prised in  their  license  of  occupation  was  §68,877,  of  which  the  principal  items  were,  plant 
§10,898,  development  §18,017,  buildings  §4,027,  board  §8,316,  stores  §5,957,  management 
§3,715,  etc. 

Mr.  Sullivan  expresses  the  opinion  that  should  the  operations  of  the  company  prove  suf- 
ficiently and  reasonably  profitable,  they  will  do  much  towards  a  reinstatement  of  the  field  in 
the  eyes  of  the  British  investing  public. 

The  claim  of  silver  to  be  considered  a  precious  metal  is  growing  less  tenable  as  the  price 
continues  to  fall  year  by  year.  The  bulk  of  the  worhV  output  of  silver  now  comes  from  mines 
worked  for  lead,  copper  and  other  metals,  the  silver  itself  being  merely  a  by-product.  In  the 
deposits  west  of  Port  Arthur,  Ontario  possesses  some  of  the  comparatively  few  silver  mines 
which  are  still  operated  for  the  sake  of  that  metal  alone.  The  Consolidated  Mines  Company 
of  Lake  Superior,  Limited,  worked  the  West  End  mine  during  the  year  for  about  eight 
months.  The  mill  was  dismantled  in  September,  and  additional  stamps  installed.  The  pro- 
perty  was  generally  improved  and  a  large  compressor  plant  put  in.  The  Big  Master  gold  mine 
on  Lake  Manitou  was  operated  by  the  same  company. 
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The  table  below  gives  statistics  of  silver  mining  for  the  last  five  years 
SILVER    MINING,     1898    TO     1902. 


Schedule. 

1898. 

1899. 

190Q. 

1901. 

1902. 

Ore  raised     tons 

Ore  stamped " 

6,600 

5,600 

86,600 

51.960 

28,430 

32 

27 

8,000 

8,000 

105,467 

65,575 

29,000 

23 

17 

12,500 

8,000 

160.612 

96.367 

24,000 

20 

30 

11,000 

7,560 

151,400 

84,830 

29,500 

30 

35 

6,250 

6.250 

96,666 

58,000 

36,000 

25 

25 

Wages  paid  for  labor . . :    " 

Average  workmen  above  ground. .  .No. 
Average  workmen  below  ground ...     " 

Nickel  and  Copper. 

Nickel  continues  to  head  the  list  of  Ontario  minerals  in  point  of  value  of  output,  and 
during  the  past  year  materially  widened  the  gap  between  itself  and  pig  iron,  its  nearest  compet- 
itor. Acccording  to  the  returns  made  to  the  Bureau  of  Mines,  the  nickel  contents  of  the 
mattes  produced  by  the  several  companies  operating  the  copper-nickel  ores  of  the  Sudbury 
region  aggregated  5,945  tons,  an  increase  of  42  per  cent,  over  the  output  of  1901,  until  then 
the  largest  on  record.  The  three  producing  companies  wr ,  e  the  Canadian  Copper  Company, 
Copper  Cliff,  the  Mond  Nickel  Company,  Victoria  Mines,  and  the  Lake  Superior  Power  Com- 
pany of  Sault  Ste.  Marie,  whose  mines  and  smelters  are  situated  in  the  township  of  Creighton. 
Some  apprehensions  were  expressed  when  in  the  early  part  of  1902  a  consolidation  took  place 
by  which  the  Canadian  Copper  Company's  mines  and  smelters  and  all  the  facilities  for 
refining  nickel  in  the  United  States  were  taken  over  by  the  International  Nickel  Company, 
which  also  acquired  certain  nickel  lands  in  New  Caledonia,  lest  the  effect  should  be  prejudicial 
to  the  development  of  the  industry  in  Ontario,  either  by  curtailing  the  output  in  order  to  keep 
up  prices,  or  by  working  deposits  in  New  Caledonia  instead.  In  point  of  fact,  a  general  slack- 
ening up  of  operations  took  place  by  the  Canadian  Copper  Company  (which  is  still  maintained 
as  a  separate  organization)  shortly  after  the  combination  was  formed,  and  it  was  not  until  late 
in  the  season  that  work  on  the  old  scale  was  resumed.  Notwithstanding  this  fact,  the  nickel 
output  was  the  largest  yet  reported,  the  other  companies  more  than  making  up  for  the  falling- 
off  occasioned  by  the  temporary  closing  down  of  the  Copper  Company's  works.  Another 
cause  which  doubtless  contributed  to  swell  the  output  was  the  fact  that  a  laige  proportion  of 
the  ore  smelted  by  the  Copper  Company  was  taken  from  the  Creighton  mine,  a  deposit  richer 
both  in  nickel  and  copper  than  the  average  of  the  district. 

The  quantity  of  ore  raised  was  considerably  less  than  in  1901,  being  269,538  tons  as  against 
326,945  tons,  and  the  quantity  smelted  was  likewise  less,  having  fallen  from  270,380  tons  to 
233,388  tons,  the  reduced  scale  of  operations  adopted  by  the  Canadian  Copper  Company  being 
reflected  in  these  figures.  In  the  subjoined  table  are  given  comparative  statistics  of  the  nickel- 
copper  industry  for  the  last  five  years: 

nickel-copper  mining,   1898  to  1902. 


Schedule. 


Ore  raised tons 

Or£  smelted    " 

Ordinary  matte  produced " 

High-grade  matte  produced  " 

Nickel  contents " 

Copper  contents    " 

Value  of  nickel $ 

Value  of  copper " 

Wages  paid " 

Men  employed No. 

2  M. 


1898. 


123,920 

121,924 

21,101 


2,783? 

4,1861 

514,220 

268,080 

315,501 

637 


1899. 


203,118 

171.230 

19,109 

106 

2,872 

2,834 

526,104 

176.236 

443,879 

839 


1900. 


216,695 

211,960 

23,336 

112 

3,540 

3,364 

756,626 

319,681 

728,946 

1,444 


1901. 


1902. 


326,945 

270,380 

29,588 

15,546 

4,441 

4,197 

1,859.970 

589,080 

1,045,889 

2,284 


269,538 

233,388 

24,691 

13*332 

5,945 

4,086 

2,210,961 

616,763 

838,050 

1,4-15 
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The  above  figures  are  exclusive  of  those  copper  mines  whose  ores  do  not  carry 
nickel.  For  the  most  part  these  mines  are  situated  in  the  territory  north  of  Lake  Huron, 
where  the  Massey  Station,  Rock  Lake,  Superior  and  other  mines  are  being  opened.  The  Rock 
Lake  mine  produced  a  quantity  of  concentrates  last  year  which  were  shipped  to  the  United 
States  to  be  smelted.  West  of  Lake  Superior  the  Tip-top  mine  is  also  undergoing  develop- 
ment, There  has  not  been  much  activity  in  the  Parry  Sound  copper  region  during  the  past 
year.  The  production  of  the  purely  copper  mines  being  as  yet  on  a  small  scale,  their  statistics 
have  hitherto  been  given  along  with  those  of  the  copper-nickel  mines.  It  now  appears  desir- 
able to  present  them  in  separate  form,  as  follows: 


NON-NICKELIFEROUS    COPPER    MINES,     I902. 


Schedule. 


Ore  raised tons . . 

Copper  in   ore,  estimated "    .. 

Value  copper  in  ore,  esbimated S  . . . . 

Concentrates  produced tons . . 

Value  concentrates 8 

Men  employed No  . . 

Wages    paid   $ 


21,800 
794 

63,520 
720 

28,082 

287 

137,859 


In  order  to  arrive  at  the  total  production  of  copper,  it  is  necessary   to    take  into   account 
the  output  from  both  classes  of  mines,  thus  : 

TOTAL  PRODUCTION'  OF  COPPER  IN  1902. 


Schedule. 

Tons. 

Value. 

4,066 
794 

616.763 

63,520 

Total  

4,860 

680,283 

• 

One  value  of  a  mining  industry,  as  of  any  other  kind  of  industry,  is  the  part  which  it  plays 
in  affording  profitable  employment  to  labor,  no  less  than  to  capital.  The  task  of  extracting 
useful  substances  from  the  earth's  crust  and  making  them  subservient  to  the  wants  of  man  is 
one  involving  much  toil  of  human  muscle  as  well  as  of  machinery.  The  force  of  miners  and 
workmen  required  to  produce  the  nickel  and  copper  mined  in  Ontario,  and  the  amount  paid  out 
to  them  in  wageB  during  the  period  1898  to  1902  were  as  follows: 

CABOR    EMPLOYED    IN    NICKEL    AND    COPPER    MINES. 


Year. 

Total  Workers. 

Total  Waeres. 

1898.   ... 

637 

839 

1,444 

2,284 

1,732 

| 
315,501 
443  87<* 

1899  .... 

.... 

1900. 
1901 

728,946 

1,045,889 

972,909 

1902 

Average  Wages. 


495  29 
529^05 
504  81 
457  92 
561  72 


During  the  eleven  years,  1892  to  1902  inclusive,  the  returns  made  to  the  Bureau  of  Mines 

how  that  a  total  of  1,66*3,336  tons  of  ore  have  been  raised  from  the  nickel-copper  mines  of  the 

Sudbury  region,  of  which  1,478,810  tons  have  been  smelted.     The  resulting  matte  contained  a 
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total  of  32,150  tons  nickel  and  31,746  tons  copper.  Valued  at  the  selling  price  of  the  refin- 
ed metals  the  nickel  was  worth  about  §26,000,000  and  the  copper  §8,000,000,  a  total  contribu- 
tion to  the  world's  stock  of  these  metals  of  §34,000,000. 

During  the  year  the  Lake  Superior  Power  Company's  smelter  at  the  Gertrude  mine, 
Creighton  township,  was  blown  in,  and  a  considerable  quantity  of  low-grade  matte  produced. 
The  Mond  Nickel  Company  operated  pretty  steadily  during  the  year ,  turning  out  Bessemerized 
matte  high  in  metallic  contents,  which  is  shipped  to  England  to  be  refined.  Recent  accounts 
state  that  the  Mond  refining  method  has  been  found  dangerous  to  the  health  of  the  workmen 
employed,  on  account  of  the  poisonous  fumes  generated  during  the  process,  and  that  the  works 
have  been  shut  down  in  order  that  a  remedy  for  this  defect  may  be  applied.  The  Canadian 
Copper  Company's  matte  is  now  all  re-treated  at  the  Ontario  Smelting  Works,  Copper  Cliff, 
where  the  ordinary  grade  matte  is  re-smelted  and  concentrated  to  a  matte  containing  about 
40  per  cent,  nickel  and  25  per  cent,  copper,  which  is  then  exported  to  the  United  States 
for  final  treatment  and  separation  of  the  metals. 

Iron  Ore,  Pig  Iron  and  Steel. 

The  iron  ore  production  of  1902  was  much  in  advance  of  that  for  1901,  being  359,288 
tons  worth  §518,445  as  compared  with  273,538  tons  valued  at  §174,428.  Following  are  statis- 
tics of  iron  ore  mining  for  the  last  five  years  : 

Iron  Ore  Mined,   1898  to  1902  : 


Schedule. 


Ore  raised tons . 

Value  of  ore $ 

Men  employed    No  . 

Wages  paid  for  labor 8  . . . 


1898. 


27,400 

48,875 

100 

26,700 


1899. 


1900. 


16.911 

30,951 

87 

16,463 


90,302 

111,805 

439 

107,583 


1901. 


1902. 


273,538  '   359,288 

174,428  ;   518,445 

360  388 

231,039  228,534 


Of  the  number  of  workmen  engaged  in  the  industry  last  year  82  were  employed  under 
ground  and  306  above  ground.  The  ore  mined  consisted  of  342,904  tons  hematite,  and  16,384 
tons  magnetite. 

The  recent  history  of  iron  mining  in  Ontario  really  dates  from  the  discovery  and  opening 
of  the  Helen  mine  in  the  Michipicoton  Mining  Division,  the  first  ewe  from  which  was  shipped 
in  1900.  Previous  to  the  inauguration  of  the  blast  furnace  at  Hamilton  in  1896  no  pig  iron 
was  made  in  Ontario  for  many  years,  and  consequently  there  was  no  home  demand  for  iron 
ore.  A  generation  ago  a  considerable  business  was  done  in  the  mining  of  ore,  chiefly  magnet- 
ite, in  eastern  Ontario,  and  exporting  it  to  the  United  States.  During  the  20  years  from  1869 
to  1888  a  total  of  524,511  tons  «'f  iron  ore,  valued  at  §1,314,357,  was  so  exported,  but  the 
American  duty  of  75  cents  per  ton  practically  put  a  stop  to  the  trade,  the  exports  falling  in 
1894  to  618  tons,  and  ceasing  altogether  the  next  year.  From  1888  to  1896  inclusive,  only 
58,031  tons  of  iron  ore  were  mined  and  exported,  but  in  the  latter  year  the  revival  of  the 
smeltin<*  industry  brought  about  the  resumption  of  mining,  and  in  the  four  years  from  18^6  to 
1899  inclusive,  the  product  of  Ontario  mines  amounted  to  62,351  tons.  In  1900  the  Helen 
mine  began  producing  ore,  and  for  the  three  years,  1900  to  1902  inclusive,  the  total  yield  of 
ore  was  723, 128  tons,  of  which  by  far  the  larger  proportion  was  Helen  ore. 

The  output  from  the  Helen  mine  in  1902— taking  the  shipments  as  equivalent  to  the  yield 
—was  334,231  short  tons.  Of  this  quantity  232.507  tons  were  shipped  to  Lake  Erie  ports  in 
the  United  States,  and  101,724  tons  to  the  furnaces  at  Midland  and  Hamilton,  Ontario.  .Not- 
withstanding the  inclusions  of  pyrite  which  are  found  in  the  ore  body,  the  mine  appears  to  be 
improving  in  depth,  and  there  is  little  doubt  that  it  contains  a  veiy  large  reserve  of  good  ore. 
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Four  mines  in  eastern  Ontario  produced  an  aggregate  of  23,057  tons  of  ore,  some  of  which 
went  to^furnaces  in  this  Province  and  some  to  furnaces  in  Quebec.  One  of  these  was  the 
Radnor  mine,  owned  by  the  Canada  Iron  Furnace  Company,  and  recently  opened  in  the  town- 
ship of  G  rattan,  Renfrew  county.  The  ore  is  magnetite  of  fair  quality,  and  the  indications 
seem  to  promise  a  large  deposit.  So  far  the  product  has  been  taken  to  the  company's  smelters 
at  Radnor  Forges,  Quebec,  but  if  the  expectations  formed  of  the  deposit  are  realized,  arrange- 
ments may  be  made  by  the  company  to  utilize  the  ore  in  this  Province,  either  at  the  Midland 
furnace  or  at  some  point  nearer  the  mine.  Other  iron  ore  prospects  in  the  neighborhood  are 
being  tested  by  the  same  company. 

Besides  the  Helen  and  Radnor  mines  already  mentioned,  the  following  properties  were 
worked  during  the  year,  all  in  the  county  of  Hastings  :  the  Moore,  by  Mr.  Arthur  Coe,  Madoc  ; 
the  St.  Charles,  by  Stephen  Wellington,  Madoc,  and  the  Mineral  Range,  by  the  Mineral  Range 
Mining  Company,  L'Amable  Station.  From  the  Breitung  mine,  on  the  Algoma  Central  rail- 
way, north  of  Sault  Ste  Marie,  a  small  quantity  of  ore  was  raised  in  the  course  of  development 
work. 

PROSPECTING     FOR    ORE. 

The  activity  in  exploring  for  iron  ores  spoken  of  in  last  year's  Report  has  continued  with- 
out abatement.  Some  di&appointment  has  been  expressed  that  up  to  the  present  comparatively 
few  deposits  of  workable  ore  have  been  found  in  the  iron  ranges  of  northern  and  northwestern 
Ontario,  the  ascertained  extent  of  which  is  very  great.  Allowance  must  however  be  made  for 
the  difficulties  of  exploring  in  the  rough  country  through  which  the  ranges  run  and  the  ob- 
stacles interposed  by  the  covering  of  soil  and  timber.  In  addition  to  this,  experience  on  the 
analogous  ranges  south  of  lake  Superior  proves  that  large  surface  outcroppings  of  ore  will  be  of 
infrequent  occurrence,  and  that  for  the  most  part  prospecting  must  be  carried  on  by  the 
diamond  drill.  The  iron  formations  in  the  Michipicoton  region  have,  perhaps  been  more 
carefully  and  systematically  explored  than  in  any  other  district,  and  several  bodies  of  hematite 
in  addition  to  the  Helen  mine  have  been  located,  notably  those  at  the  Josephine  location  and 
Brant  lake.  American  capitalists  have  for  considerably  over  a  year  been  prospecting  for  iron 
ore  on  the  shores  of  Steep  Rock  lake  on  the  bine  of  the  Canadian  Northern,  where  numerous 
boulders  of  first-rate  hematite  occur,  and  though  borings  have  given  encouraging  indications,  no 
important  body  of  ore  appears  to  have  yet  been  struck.  Messrs.  Hille  of  Port  Arthur  and 
Williams  of  Kingston  have  been  conducting  explorations  in  the  neighborhood  of  Arrow  lake 
on  the  Port  Arthur,  Uuluth  and  Western  railway,  where  the  Mesabi  iron  formation  extends 
from  Minnesota  into  Ontario.  Here  they  have  acquired  the  old  Paulison  locations  laid  out 
many  years  ago,  and  have  been  testing  them  with  the  diamond  drill. 

In  the  Lake  Temagami  region  outcrops  of  iron  ore  banded  with  jasper  were  some  years  ago 
found  by  D.  O'Connor  of  Sudbury,  who  surveyed  a  number  of  locations  on  the  northeast  arm 
and  elsewhere.  Owing  to  the  lands  lying  within  the  boundaries  of  the  Temagami  Forest  Re- 
serve, no  title  could  be  procured  until  recently,  when  regulations  were  promulgated  authorizing 
prospecting  for  minerals  and  working  deposits  in  the  reserve  on  conditions  which  will  protect 
the  timber,  principally  pine,  to  safeguard  the  magnificent  forests  of  which  the  reserve  was  set 
apart.  Mr.  O'Connor  has  interested  other  parties  in  these  locations,  including  Mr.  T.  B. 
Caldwell  of  Lanark,  and  it  is  understood  steps  will  shortly  be  taken  to  test  the  deposits.  The 
banded  ore  is  mainly  magnetite,  but  hematite  has  also  been  found. 

In  the  township  of  Hutton,  northwest  of  Lake  Wahnapitae,  a  range  of  rocks  containing 
magnetite  with  jasper  was  discovered  some  two  or  three  years  ago.  Further  exploration  on  the 
range  has  located  a  body  of  magnetic  ore  said  to  be  of  considerable  dimensions  and  good  quality  , 
so  far  as  freedom  from  impurities  goes,  but  not  especially  high  in  metallic  contents.  Two  dia- 
mond drill  holes  have  been  boied  to  a  depth  of  250  feet,  but  the   results   of  the  borings  have 
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not  been  made  public,  except  that  considerable  ore  has  been  found  containing  no  injurious  per- 
centage of  sulphur.  A  good  deal  of  stripping,  test-pitting,  cross-cutting,  etc.,  has  been  done, 
and  a  road  built  into  the  property  from  McDonald's  lumber  camp.  In  addition,  a  complete 
magnetic  and  geological  survey  has  been  made  under  the  direction  of  Prof.  C.  K.  Leith,  of  the 
University  of  Wisconsin  and  United  States  Geological  Survey.  A  short  paper  on  the  deposit  by 
Dr.  Leith  in  another  portion  of  this  volume  will  be  read  with  interest.  The  ore  out- 
crops on  the  surface  in  a  number  of  places,  and  it  is  believed  the  shipping  ore  will  average 
about  60  per  cent,  metallic  iron  and  about  .070  per  cent,  phosphorus.  In"'some  places  it 
is  very  lean,  while  in  others  it  runs  as  high  as  64  per  cent.  iron.  The  work  of  all  kinds  done 
in  1902  cost  about  $100,000.  The  property  is  owned  or  controlled  by  Mr.  Chase  S.  Osborne 
of  Sault  Ste.  Marie,  Mich.  Much  interest  has  been  aroused  by  the  discovery,  not  only  among 
local  prospectors,  but  also  among  American  ironmasters,  and  the  neighborhood  is  likely  to  be 
the  scene  of  very  active  prospecting  as  soon  as  the  season  opens.  Indeed,  a  number  of  prospec- 
tors, undeterred  by  the  concealing  mantle  of  snow,  to  say  nothing  of  the  cold,  have  remained 
at  work  all  winter,  using  the  dip  needle  as  their  guide. 

Unless  all  legitimate  inferences  drawn  from  the  similarity  of  geological  conditions  in  the 
Ontario  iron  ranges  to  those  of  the  Mesabi  and  Vermilion  ri  gions  south  of  the  line  are -doomed 
to  be  proven  fallacious,  there  is  good  reason  to  believe  that  this  Province  contains  an  immense 
quantity  of  iron  ore,  probably  much  greater  than  has  until  recently  been  suspected.  Whether 
this  is  the  case,  or  whether  as  certain  authorities  are  inclined  to  think,  the  severer  glacial 
erosion  to  which  some  of  the  Ontario  ranges  have  been  subjected,  as  compared  with  those  south 
of  the  line,  is  an  inauspicious  feature  of  sufficient  moment  to  neutralize  the  otherwise  favorable 
conditions  for  large  ore  bodies,  is  not  likely  to  remain  many  years  in  doubt.  Should  the 
question  be  decided  favorably,  the  iron  mining  industry  of  the  Province  will  without  doubt, 
take  on  very  large  proportions. 

That  part  of  the  iron  and  steel  manufacturing  business  in  the  United  States  which  has  so 
far  succeeded  in  remaining  outside  of  the  United  States  Steel  Corporation,  is  beginning  to  feel 
that  the  raw  materials  upon  which  its  existence  absolutely  depends,  are  rapidly  passing  into  the 
control  of  their  gigantic  competitor.  Competent  authorities  state  that  of  the  ore  reserves  in 
the  Mesabi,  Gogebic,  Vermilion  and  other  known  ranges  of  the  Lake  Superior  district, 
supposed  to  contain  about  1,000  millions  of  tons,  the  United  States  Steel  Corporation  now 
owns  900  millions,  and  its  domain  is  being  rapidly  extended.  The  boundaries  of  these  ranges 
are  now  well  defined,  and  there  is  little  or  no  probability  of  similar  ones  being  discovered  in  the 
region  which  has  conferred  upon  its  owners  unquestioned  supremacy  in  the  iron  trade  or  the 
world.  New  deposits  may  be  found  and  old  ones  extended,  but  already  the  drain  upon  this, 
the  richest  iron  field  the  world  has  ever  known,  is  becoming  so  large  as  to  cause  those  interested 
to  look  into  the  future  with  some  apprehension.  Of  about  35  million  (long)  tons  of  iron  ore 
produced  in  the  United  States  last  year,  some  27  and  a  half  million  tons  came  from  the  mines 
of  the  Lake  Superior  region  ;  by  far  the  largest  quantity  that  has  ever  yet  been  raised  there, 
and  the  probability  is  that  the  present  year  will  see  this  output  exceeded.  Before  these 
tremendous  and  increasing  drafts,  even  the  large  reserves  still  extant,  will  at  no  distant  date 
disappear,  and  long  before  that  period  arrives  the  iron  ores  pf  Ontario  will  be  in  strong 
demand.  It  may  well  be  doubted  whether  other  iron  ranges  equal  say  to  the  Mesabi  in  quality 
as  well  as  extent  of  ore  bodies,  are  likely  to  be  again  discovered,  and  it  appears  certain  that 
the  iron  smelters  of  the  coming  generation  will  have  to  be  less  fastidious  as  to  the  quality  and 
richness  of  their  ores  than  those  of  the  present  day.  However  this  may  be,  the  iron  ranges 
of  Ontario,  provided  the  ore  is  there,  are  well  fitted  by  their  situation  to  take  the  place  of  the 
Minnesota  and  Michigan  ranges  in  furnishing  the  necessary  supplies  for  this  essential  industry. 
Tributary,  practically  all  of  them,  to  the  great  lakes,  the  same  system  of  boat  transportation. 
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with  its  economy  in  the  matter  of  freights,  can  be  applied  to  the  carriage  of  their  ores  as  is  now 
in  such  highly  organized  operation  south  of  the  line.  It  may  be  hoped,  however,  that  when 
the  time  comes  for  mining  iron  ore  on  a  large  scale  in  Ontario,  the  demand  for  pig  iron  and  steel 
for  use  in  our  own  Province  and  country  will  have  correspondingly  increased,  and  that  we  may 
see  the  ore  smelted  into  pig,  the  pig  converted  into  steel,  and  the  seel  worked  up  into  manu- 
factured articles— all  within  the  bounds  of  Ontario,  or  at  any  rate  of  the  Dominion  of  Canada. 

The  pig  iron  produced  by  the  blast  furnaces  of  the  Province  in  1902  was  rather  less  in 
quantity  and  value  than  in  1901,  the  figures  being  112,687  (short)  tons  valued  at  SI, 683,051, 
as  against  116,370  tons  worth  81,701,703.  The  chief  reason  for  the  falling-off  was  the  great 
scarcity  of  coke  which  prevailed  during  the  whole  of  the  year  and  which  is  still  an  acute  con- 
dition in  this  anil  other  industries. 

In  the  following  table  are  given  statistics  of  the  pig  iron  smelting  business  since  it  again 
became  active  in  18^'  i  : 


Pig  Iron  and  Steel  Production,   1896  to  1902. 


Schedule. 


1896.      1897. 


Ontario  ore  smelted tons    15,270     2,770 

Foreign  ore  smelted "     35,868    34,722 

Scale  and  mill  cinder "       5,883     5,350 

Limestone  for  flux "       8,657      9.473 

Coke  for  fuel "     30,348J  27,810 

Charcoal  for  fuel bush    

Pig  iron  product tons    28,302    24,011 

Steel  product   "    

Value  of  pig  iron  8    353,780  288,128 

Value  of  steel   "     

Workmen  employed No .         125         130 

Wages  paid $      47,000    40,000 


1898. 


20,968 
56,055 
8,614 
13,799 
50,407 


48,253 


530,789 


130 
61,476 


1899. 


1900. 


1901. 


24,494  22,887 

85,542!  77,805 I 

10,004!  13, 092 : 

25,3011  24,927 

74,403|  59,345 

955,437 

64,749;  62,386 

1  o  sift 

808,157  936^066  1 
46,380 


200 
79,869 


419 
97,915 


109,109 

85,401 

12,676 

51,452 

113,119 

915,789 

llfi.370 

14,471 

,701,703 

347,280 

580 

274,554 


1902. 


92,883 

94,079 

14,187 

58,885 

111,390 

968,623 

112,687 

68,802 

1,683,051 

1,610,031 

1,114 

510,107 


Totals. 


288,381 

469,472 

69,806 

192,494 

466,822 

2,839,849 

456,758 

86,092 

6,301,674 

2,003,691 


1,110,921 


The  blast  furnaces  in  operation  during  1902  were  those  of  the  Hamilton  Steel  and  Iron 
Company,  Limited,  at  Hamilton,  the  Canada  Iron  Furnace  Company,  Limited,  at  Midland, 
and  the  Deseronto  Iron  Company,  Limited,  at  Deseronto.  The  first  two  use  coke  as  fuel, 
and  the  third  charcoal,  its  product  being  sold  in  the  home  market  mainly  for  making  malleable 
castings  and  cast  iron  car-wheels. 

At  the  Midland  plant  considerable  work  was  done  during  the  year  in  building  wharves, 
filling  in  water  frontages,  etc.,  in  preparation  for  an  extension  of  the  company's  manufacturing 
business  later  on.  The  steel-making  department  of  the  Hamilton  works  is  being  enlarged  by 
the  addition  of  a  new  35-ton  open-hearth  furnace  which  will  about  double  the  capacity  for  pro- 
ducing steel.  This  furnace  should  have  an  output  of  about  90  tons  per  day,  and  is  being  built 
by  Alex.  Laughlin  &  Company,  engineers,  Pittsburg.  An  addition  is  being  made  to  the  steel 
building  with  a  view  to  going  into  the  manufacture  of  steel  castings.  A  continuous  furnacTis 
being  installed  in  the  steel  mill  building  and  the  rolling  facilities  increased.  At  the  blast 
furnace  itself  another  blowing  engine  is  being  added  to  the  pair  at  present  in  use.  The  furnace 
was  being  re-lined  at  the  beginning  of  March  1903,  but  was  expected  to  be  again  in  blast  about 
the  end  of  that  month. 

The  Algoma  Steel  Company's  Bessemer  steel  plant  at  Sault  Ste.  Marie  was  in  operation 
for  part  of  the  year,  the  product  being  steel  rails.  The  company  has  so  far  purchased  the  pig 
iron  required  for  supplying  the  steel  works  from  Canadian  and  American  furnaces,  but  is  now 
building  one  charcoal  furnace  and  one  coke  furnace,  both  cf  which  are  nearing  completion. 
The  dimensions  of  the  charcoal  furnace  are  13  feet  6  inches  by  70  feet,  and  its  capacity  will  be 
150  tons  per  day.     The  coke  furnace  is  15  feet  6   inches  by  80  feet  and  will  produce  250  ton0 
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of  pig  iron  daily.  The  furnaces  are  equipped  with  seven  Foote  fire-brick  stoves  18  by  89  feet  in 
size,  four  blowing  engines,  each  with  a  capacity  of  13,000  cubic  feet  of  air  per  minute,  and  one 
3,000-h.  p.  Cahall  vertical  boiler  plant.  A  3-strand  Hey!  and  Patterson  pig-casting  machine 
will  receive  the  product  of  both  furnaces,  or  the  hot  metal  can  be  conveyed  direct  to  the  metal 
mixer  at  the  steel  works,  and  thence  transferred  to  the  converters  as  required,  The  unload- 
ing dock,  which  has  a  frontage  of  1,400  feet  and  a  depth  of  295  feet,  is  equipped  with  a  modern 
Hullett  unloading  machine  by  which  the  raw  material  is  unloaded  from  the  vessels  and  convey- 
ed to  the  storage  yard  or  direct  to  the  stock  bins,  and  the  furnace  accessories  embrace  the 
latest  and  most  approved  devices  for  economical  operation. 

The  charcoal  furnace  will  require  charcoal  from  about  300  cords  of  hardwood  per  day.  In 
order  to  supply  this  fuel  kiln  plants  with  a  capacity  of  150  cords  per  day  have  been  built  at 
Wilde  and  Searchmont  stations  on  the  Algoma  Central  Railway,  and  a  retort  plant  near  the 
rail  mill.  The  kiln  plants  will  consist  of  56  kilns,  30  feet  in  diameter  at  the  bottom,  28  feet  at 
spring  of  arch,  14  feet  high  to  spring  of  arch,  and  5  feet  to  top  of  arch,  each  kiln  holding  about 
65  cords  of  wood.  Of  these,  16  kilns  are  now  completed  at  Wilde  and  20  at  Searchmont.  When 
the  plants  are  all  in  operation  their  output  will  be  about  6,500  bushels  of  charcoal  daily.  A 
retort  plant  is  also  to  be  built  having  a  capacity  of  160  colds  of  wood  per  day,  yielding  about 
8,000  bushels  of  charcoal.  A  fuller  description  of  the  style  of  retort  is  given  in  the  Eleventh 
Report  of  the  Bureau  of  Mines   (pp.  99  and  100). 

THE    CRAMP    STEEL    COMPANY,    LIMITED. 

At  Collingwood  the  works  of  the  Cramp  Steel  Company,  Limited,  are  being  prosecuted 
with  vigor.  This  company  was  organized  in  1901  with  a  capital  of  $5,000,000,  of  which 
$2,000,000  is  7  per  cent,  cumulative  preferred,  and  $3,000,000  common  stock.  The  officers  of 
the  Company  are  :  president,  J.  Wesley  Allison,  New  York,  N.Y.  ;  secretary-treasurer, 
J.  A.  Currie,  Toronto  ;  directors,  A.  McLean  Macdonell,  Toronto  ;  H.  Prentiss  Taylor,  New 
York,  N.Y.  ;  Major  Collins,  Brazil,  Indiana  ;  Wm.  Cramp  and  Chas.  D.  Cramp,  Philadelphia, 
Pa.  ;  J.  Wesley  Allison,  New  York,  N.Y.  ;  J.  A.  Currie,  Toronto  ;  Hon.  Sir.  Chas.  H.  Tupper, 
Vancouver,  B.C.  Mr.  J.  C.  Royce,  a  graduate  of  the  Massachusetts  School  of  Technology,  is 
superintendent  and  engineer. 

The  company  was  organized  to  erect  a  blast  furnace,  open- hearth  steel  plant  and  rolling 
mills,  and  has  been  given  by  the  town  of  Collingwood  an  excellent  site  of  some  80  acres,  a 
portion  of  which  fronts  on  the  harbor,  also  a  cash  bonus  of  $115,000  and  certain  exemptions  in 
the  matter  of  taxation.  Building  was  begun  in  the  fall  of  1901  but  was  not  actively  pushed 
until  the  spring  of  1902.  The  buildings  are  substantially  made  of  concrete,  stone,  steel  and 
wood,  all  sheathed  in  heavy  corrugated  iron. 

Contrary  to  the  usual  practice,  the  company  has  proceeded  by  erecting  its  open-hearth 
steel  plant  and  steel  finishing  mills  before  putting  up  a  blast  furnace.  In  this  way  by 
procuring  pig  iron  elsewhere  the  company  will  be  able  to  supply  their  customers  with  steel 
whde  their  own  furnace  is  being  built,  and  meantime  will  not  be  accumulating  large  stocks  of 
pig  iron.  The  steel  plant  and  finishing  mills,  which  front  on  the  bay  and  alongside  of  which 
the  Grand  Trunk  Railway  runs,  are  approaching  completion. 

In  a  large  stone  building,  75  by  140  feet,  are  located  the  machine  shop,  forge  and  power, 
and  electric  light  plants.  The  stone  of  which  the  building  is  constructed  is  a  hard,  gray  lime- 
stone from  the  company's  own  quarry.  In  the  southeast  end  is  located  the  for^e,  which  is 
designed  for  forging  articles  of  the  largest  size  ;  the  equipment  such  as  power-hammer,  bolt- 
cutters,  etc.,  is  complete.  The  machine  shop  stands  in  the  northeast  corner,  and  contains  two 
large  screw-cutting  engine  lathes,  one  with  a  20-foot  bed,  also  a  36-inch  planer,  and  a  massive 
lathe,  which  swings  72  inches  and  weighs  20  tons,  designed  to  turn  the  largest  class  of  rolls. 
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There  are  also  a  large  boring  mill  radial  and  other  drills  and  necessary  equipment.  A  100-h.p. 
Atlas  engine  furnishes  the  power  and  also  operates  the  electric  light  plant.  The  boiler  plant 
oonsistti  of  four  large  tubular  boilers,  each  of  150-h.p.  capacity.  A  railway  switch  serves  the 
boiler  house  as  well  as  the  machine  shop. 

The  rolling  mill  building  adjoins  the  power  house,  and  is  120  feet  wide,  including  bays,  and 
210  feet  long,  with  an  additional  building  at  the  west  end  70  feet  long.  It  contains  an  18-inch 
merchant  bar  mill  and  a  semi-continuous  10-inch  Belgian  mill,  besides  two  heating  furnaces 
equipped  svith  upright  water  tube  boilers  to  utilize  the  waste  heat,  each  developing  150-horse 
power. 

The  large  train  is  designed  to  roll  ingots  8  inches  by  8  inches  by  4  feet  into  billets  and  into 
bars  round,  square  or  Hat,  down  to  one  inch.  It  will  bloom  the  ingots  from  the  open-hearth  fur- 
naces and  will  supply  billets  to  the  10-inch  mill.  It  will  also  roll  angles,  shafting,  girders,  street 
railway  rails,  mine  rails,  etc.  The  10-inch  mill  will  make  small  bars,  bolts,  rods  and  hoops  in 
all  shapes  under  l£  inches.  In  both  mills,  the  floors  are  provided  with  underground  tunnels* 
where  the  heated  bars,  instead  of  passing  over  the  floor,  will  pass  in  the  tunnels  out  of  sight, 
thus  leaving  the  floor  space  clear.  The  10-inch  mill  is  supplied  with  looping  devices,  whereby 
bars  can  be  carried  from  one  side  of  the  rolls  to  the  end,  thus  permitting  the  mill  to  roll  a  bar 
120  feet  long  at  one  pass.  The  large  mill  is  driven  by  a  600-h.p.  engine,  built  by  Inglis  &  Co., 
of  Toronto,  in  size  28  by  56  inches,  non-condensing  in  type  and  with  a  30-ton  fly  wheel. 
Steam  is  furnished  b  ythe  waste  heat  boilers,  supplemented  by  the  boilers  in  the  power  house. 
The  10-inch  train  is  operated  by  a  beked  300-h.p.  Atlas  engine.  Throughout  the  building  are 
located  shears  and  other  appliances  for  cutting  the  material  into  lengths  and  delivering  it  on 
cars.  A  narrow  gauge  track  runs  into  the  building  to  deliver  ingots  from  the  open-hearth 
furnaces,  whilst  a  wide  gauge  track  runs  along  both  sides  of  the  building  for  delivering  coa 
and  receiving  the  finished  steel. 

The  open-hearth  plant,  which  consists  of  two  20-ton  furnaces  of  the  most  modern  design,  is 
situated  in  a  building  100  feet  long,  100  feet  wide  and  30  feet  high.  The  furnaces  are  of  the 
straight  line  tapping  type,  the  latest  development  in  open-hearth  practice.  The  regenerators  for 
the  furnace  are  by  an  ingenious  method  of  construction  placed  under  the  charging  platform,  by 
which  the  checker-work  of  the  regenerators  is  expected  to  be  four  or  five  times  that  in  the 
old  style.  The  charging  platform  is  in  rear  of  the  furnace,  and  further  to  the  rear  are  the  gas 
producers  which  furnish  producer  gas  for  reducing  the  steel.  These  producers  were  built  in 
Canada  from  designs  by  the  company's  engineer,  and  embody  the  latest  improvements.  They 
are  water-sealed  and  will  be  charged  from  a  top  platform  hy  an  elevated  railway  trestle  Coal 
will  be  brought  up  in  drop-bottom  cars  and  dropped  on  this  platform  for  charging,  thus  doing 
away  with  the  expense  of  hoisting  up  coal  to  charge  the  producers,  which  is  the  usual  practice. 
Two  large  steel  stacks,  90  feet  high,  made  of  heavy  plate,  on  concrete  foundations  and 
lined  with  fire-brick,  serve  the  two  open-hearth  furnaces.  The  casting  pits  in  front  of  the 
furnaces  are  done  away  with.  The  casting  ladle  is  handled  by  a  25-ton  hydraulic  crane,  which 
swings  in  an  arc  of  180  degrees.  Two  other  large  swinging  hydraulic  cranes  are  located  in 
front  of  the  charging  platform,  one  to  handle  the  empty  ladles  and  the  other  to  strip  the 
ingots.  The  machinery  is  actuated  by  hydraulic  power,  the  pumps  being  situated  in  a  separate 
building  some  distance  away.  Two  large  hydraulic  rams  furnish  the  necessary  pressure, 
together  with  a  40-ton  accumulator. 

The  plant  is  designed  to  produce  about  120  tons  of  basic  open-hearth  steel  per  day,  by  the 
Thomas-Gilchrist  method.  The  product  will  be  high  carbon  nickel  steel,  high  carbon  spring 
and  tool  steel,  mild  steel  of  various  grades  down  to  soft  rivet  steel,  and  the  finishing  mills  wil 
roll  the  product  into  any  size  required  by  machine  shops,  foundries  or  blacksmiths. 
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A  company  has  been  organized  to  manufacture  50  tons  of  wire  per  day,  and  has  secured  a 
site  on  land  adjoining  the  Cramp  Steel  Company's  works.  The  billets  will  be  supplied  by  the 
latter  company. 

It  is  the  intention  of  the  Cramp  Company  to  erect  an  iron  blast  furnace  of  250  tons  daily 
capacity  on  a  site  adjoining  the  lake  shore  during  the  summer  of  1903. 

PAYMENTS  OUT  OF  IRON  MIXING  FUND. 
The  Mines  Act  provides  for  payment  of  bounties  on  iron  ore  mined  and  smelted  in  the 
Province  at  the  rate  of  81  per  ton  on  the  metallic  product  therefrom,  such  payments  however 
not  to  exceed  $25,000  in  any  one  year,  and  the  rate  to  be  subject  to  reduction  according  to  the 
quantity  of»ore  mined  and  smelted.  Last  year  the  full  sum  of  S25,000  was  claimed  and  the 
following  table  shows  how  the  amount  was  distributed  : — 


Name. 


Ore  Smelted. 


Hamilton  Steel  and  Iron  Company. 
Canada  Iron  Furnace  Company  . . . . 

H.  C.  Farnum    

A.  W.  Hawley, 


Totals . 


Tons. 

78,409.6 

17,779.6 

604.  S 

39.0 

96,833.2 


Pig  iron  pro- 
duct. 


Tons. 

43,698.29 

9,846.08 

303.28 

20.57 


53,868.22 


Bounty. 

S          c. 

20,280  20 

4,569  50 

140  75 

9  55 

$25,000  00 

The  rate  of  bounty  payable  for  the  last  bounty  year,  -which  ended  31st  October,  1902  was 
$0.4641  per  ton  of  pig  iron. 

The  yearly  production  of  pig  iron  from  ore  eligible  for  this  bounty  and  the  amounts  paid 
thereon,  since  the  establishment  of  the  Fund,  have  been  as  follows  : — 


Year. 

Pig  iron  made. 

Bounty  paid. 

1896   ...                                              

Tons. 

4,000  00 

2,603.95 

8,647.19 

12.752.07 

6,737.80 

55.214.00 

53,868.22 

$        c 
4,000  00 

1897  

2,603  95 

1898 

8,647  19 

1899  

12,752  07 

1900.... 

6,737  80 

1901 .... 
1902..   . 

25,000  00 
25,000  00 

^^^^. 

145,823.23 

S84.741  01 

Molybdenite  and  Zinc  Ore. 

There  was  a  small  quantity  of  molybdenite  raised  in  Ontario  last  year,  amounting  to 
6^00  lbs,  and  having  a  value  of  S400.  This  is  the  first  appearance  of  the  mineral  among  the 
products  of  the  Province.  It  was  taken  from  a  deposit  in  the  township  of  Laxton  by  Mr. 
John  Webber,  Sherbourne  street,  Toronto,  and  his  associates.  Many  deposits  or  shows  of 
molybdenite  ha  /e  been  brought  to  notice  in  Ontario  during  the  last  two  or  three  years,  since  the 
demand  for  it  became  active,  but  upon  very  few  of  them  has  work  enough  been  done  to  prove 
their  extent  or  value.  Molybdenite  appears  to  be  essentially  "  pocketty  "  in  its  manner  of 
occurrence,  and  large  bodies  are  exceptional.  The  value  of  the  substance,  however,  is  such  that 
even  a  small  deposit,  if  not  too  sparingly  disseminated  throughout  a  gangue  rock  difficult  of 
separation,  may  well  repay  the  cost  of  working  it. 

The  zinc  ore  mined  in  1902  came  from  a  property  in  Olden  township  near  Long  Lake  post 
office,  worked  by  Messrs.  H.  Richardson  and  Sons  of  Kingston.  Nothing  was  reported  as 
produced  from  the  Zenith  mine,  on  the  north  shore  of  Lake  Superior,  which  in  previous  years 
yielded  more  or  less  ore. 
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Actinolite,  Graphite,   Mica,  Talc. 

The  hornblende  variety  of  asbestos  known  as  actinolite  is  found  in  considerable  quantities 
in  the  County  of  Hastings.  After  being  mined  it  is  ground  in  attrition  mills  without  destroy- 
ing the  fibre,  and  a  proportion  of  mica  is  added  to  increase  the  "bond".  It  is  then  sold  mainly 
for  making  roofing  cement,  for  which  purpose  it  is  mixed  with  the  proper  percentage  of  coal 
tar,  asphalt  or  roofing  pitch.  Csually,  heavy  tarred  ieh  is  first  laid  on  the  roof,  after  which 
the  cement  is  laid  on  warm  with  a  plasterer's  trowel,  and  sand  sifted  over  it.  Roofs  made  in 
this  way  are  said  to  be  fire-proof  and  very  durable,  withstanding  successfully  extremes  of  cold 
and  heat.  Mr.  Joseph  James,  of  Actinolite,  mines  and  grinds  the  mineral,  and  the  Helena 
Mining  Company,  Cloyne,  also  began  mining  last  year,  their  product  going  to  the  States  for 
treatment.     The  total  output  was  800  tons,  worth  §6,lo0. 

There  are  now  three  properties  producing  graphite  in  the  Province  ;  the  Black  Donald 
mine  at  Whitefish  lake  in  the  county  of  Renfrew,  owned  by  the  Ontario  Graphite  Company, 
Limited,  of  Ottawa  ;  the  McConnell  mine  in  North  Elmsley  township  on  the  Rideau  canal 
owned  by  Rinaldo  McConnell  of  Ottawa  ;  and  the  Allanhurst  property  in  the  township  of 
Denbigh,  which  has  recently  been  opened  up  by  Mr.  J.  G.  Allan  of  Hamilton.  Several  other 
deposits  have  undergone  preliminary  development. 

The  graphite  bodies  found  in  Ontario  are  usually  associated  with  crystalline  limestones  of 
Arch;ean  age,  and  the  mineral  occurs  in  the  amorphous  and  flake  forms.  Of  the  amorphous 
variety  the  only  known  large  deposit  is  the  Black  Donald,  flake  being  the  more  generally  dis- 
tributed form.  Of  crystalline  graphite,  such  as  occurs  in  Quebec  associated  sparingly  with 
flake,  little  or  none  has  been  found  in  this  Province. 

A  refinery  at  the  Black  Donald  property  was  completed  last  year,  and  went  into  operation 
in  July.  The  motive  power  is  electricity  generated  by  a  water  fall  on  the  Madawaska  river 
some  two  miles  away.  The  works  have  a  capacity  of  15  tons  of  crude  ore  per  day,  and  employ 
the  wet  concentration  process,  using  large  buddies.  Flake  graphite  for  crucible-making,  is  the 
leading  product,  and  the  amorphous  kind  is  also  made  in  varying  proportions  of  carbon  con- 
tents, for  use  as  foundry  facings  and  other  purposes.  The  ore  body  at  the  Black  Donald  mine 
is  of  unusual  size  and  excellence  of  quality.  It  has  been  followed  under  the  bed  of  Whitefish 
lake  for  some  distance. 

Work  was  first  done  on  what  is  now  known  as  the  McConnell  graphite  mine  over  30  years 
ago.  In  1872  a  mill  was  erected  at  Oliver's  Ferry  for  treating  the  product  of  the  mine,1  which 
however  did  not  remain  very  long  in  operation.  An  effort  was  again  made  in  1893  by  the  late 
J.  F.  Torrance,  of  Montreal,  to  revive  the  property,2  and  a  good  deal  of  boring  was  done  with 
the  diamond  drill,  which  showed  the  presence  of  a  lar^e  quantity  of  graphite.  Nothing  per- 
manent, however,  came  of  the  attempt.  In  1901  Dr.  R.  A.  Pyne,  of  Toronto,  employed  the 
Government  diamond  drill  to  good  effect  on  lot  21  in  the  sixth  concession  of  North  Elmsley, 
and  found  extensive  bodies  of  good  quality  graphite.3  Mr.  Rinaldo  McConnell,  of  Ottawa, 
baring  obtained  possession  of  adjoining  lands,  also  tested  his  property  with  the  government 
drill,  and  last  spring  began  the  work  of  mining.  The  graphite  is  of  the  flake  variety,  and 
occurs  disseminated  throughout  the  limestone.  Works  have  been  erected  about  two  miles  east 
of  the  mine  for  treating  the  ore,  a  small  waf.er  power  on  the  river  Tay  furnishing  the  necessary 
ower.  A  process  has  been  tried,  the  principal  features  of  which  are  crushing,  scroening,  concen- 
trating in  pneumatic  jigs,  grinding  or  polishing  between  millstones,  and  huddling  in  small  vats 
for  final  purification  of  the  flake,  which  is  then  graded  in  revolving  screens.  The  flake  pro- 
duct is  of  high  grade  suitable  for  crucible  stock.  The  refinery  has  a  capacity  of  about  20  tone 
of  ore  per  day. 


I  See  description  in  6th  Report  Bureau  Mines,  pp  35  and  36.  2  3rd  Report  Bureau  Mines,  p.  96. 

3  11th  Report  Bureau  Mines,  pp.  59,  60. 
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Work  on  the  Allanhurst  property  in  Denbigh  began  19th  November  1902,  and  a  small 
quantity  of  graphite  was  taken  out  before  the  close  of  the  year.  The  intention  is  to  mine  and 
sell  the  ore  in  the  crude  state. 

The  total  output  of  graphite  for  the  year  was  1,923  tons  valued  at  £12,855  in  the  crude 
form.     The  production  for  the  last  five  years  has  been  as  follows  : 


Year 

Tons 

Value 

1898  

300 
1,220 
1,802 
1,000 
1,923 

6,245 

S  6,000 

1899  

1900 

16,179 
27,030 

1901 

1902   

20,000 
12,855 

.$82,064 

The  output  of  mica  in  Ontario  last  year,  as  reported  to  the  Bureau  of  Mines,  was  both  in 
quantity  and  value  much  in  excess  of  that  for  1901,  being  999  tons  crude  or  rough-cobbed, 
valued  in  that  condition  at  $102,500,  as  against  427  tons  worth  839,780,  the  previous  year. 
Prices  were  better  than  during  the  previous  twelvemonth  and  production,  especially  among 
the  smaller  operators,  was  correspondingly  stimulated.  Several  new  and  promising  properties 
were  opened  up  in  the  Perth  district,  and  some  old  ones  overhauled.  The  great  bulk  of  the 
yield,  however,  was  from  the  Lacy  and  Hanlan  mines  of  the  General  Electric  Company,  whose 
head  office  is  at  Schenectady,  N.  Y.  The  Lacy  mine  is  a  magnificent  property,  producing  fine 
quality  and  large  sizes  of  mica  in  great  profusion.  This  company  has  established  a  new  mica 
trimming  works  at  Ottawa,  employing  about  200  hands,  and  treating  the  product  of  its  own 
mines,  as  well  as  a  good  deal  purchased  from  other  operators.  The  demand  for  mica  is  at 
present  strong,  and  the  trimming  works  have  orders  ahead  for  all  they  can  get.  The  principal 
consumers  are  the  General  Electric  Company,  and  the  Westinghouse  Electric  Company. 

There  is  much  talc  in  Ontario,  and  of  considerable  variety  of  form  and  composition.  Jt  is 
found  in  the  counties  of  Hastings,  Frontenac  and  Leeds,  and  in  the  district  of  Algoma,  but  for 
the  most  part  the  deposits  remain  unworked.  II  the  paper-making  industry  develops  on  a  scale 
commensurate  with  the  abundance  of  the  raw  material  in  this  Province,  a  large  market  should 
be  developed  for  the  product  of  the  talc  mines.  Last  year  two  deposits,  one  near  Madoc  and 
the  other  near  Gananoque,  produced  together  697  tons  valued  at  $930. 

Building  Materials  and  Clay  Products. 
The  output  of  building  and  construction  materials  has  for  some  years  been  Bteadily  increas- 
ing, and  the  aggregate  for  1902  was  in  excess  of  that  for  1901,  though  in  one  item,  that  of 
common  brick,  there  appears  to  have  been  a  falling  off.  The  folio  wing  table  gives  the  statistics  of 
production  for  building  stone,  rubble,  etc.,  lime,  common  biick,  and  pressed  brick  and  terra 
cotta  for  the  five  years  1898  to  1902  : 

PRODUCTION  OF  STONE,   LIME  AND  BRICK   1 898  TO   I9O2. 


Material. 

1898. 

1899. 

1900. 

1901. 

1902. 

1 

750,000 
308,000 
914,000 
100,344 

f 

667,532 

535,000 

1,313,750 

105,000 

t 

650,342 

544,000 

1,379,590 

114,419 

S 

850,000 

550,000 

1,530,460 

104.394 

« 

1,020,000 

617,000 

1,411,000 

144,371 

Totals                  

2,072,344 

2,621,282 

2,688,351 

3.034,854 

3,192,371 
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The  item  of  stone  in  the  above  table  includes  not  only  stone  quarried  for  building  purposes, 
but  also  material  crushed  for  road-making  and  use  as  flux  in  blast  furnaces.  A  considerable 
business  is  done  at  points  near  the  United  States  frontier  in  quarrying  and  breaking  limestone 
for  uses  of  this  kind.  Railway  companies  get  out  considerable  stone  at  the  convenient  points 
along  their  lines  for  building  bridges  and  other  railway  structures,  among  them  being  the  Can- 
adian Pacific  Railway  Company,  which  operates  a  granite  quarry  at  Peninsula  Harbor,  and  the 
Algoma  Central  Railway  Company,  which  has  also  opened  a  quarry  of  fine  red  granite  on  the 
northeast  quarter  of  section  9,  Tarentorus  township,  within  8  miles  of  Sault  Ste.  Marie. 

The  principal  producers  of  stone  making  returns  to  the  Bureau  for  1902  were :  Estate  of 
•John  Battle,  Thorold  ;  Queenston  Quarry  Company,  St.  David's  ;  Empire  Limestone  Company, 
Sherkston  ;  Hughes  Bros,  and  Bangs,  Buffalo,  N.Y.  ;  G.  F.  Webb,  Hamilton  ;  Walker  Bros. » 
Thorold  ;  Amherstburg  Quarry  Company,  Amherstburg  ;  Thomas  Barnes,  Hamilton  :  Longford 
Quarry  Company,  Longford  Mills  ;  Canada  Iron  Furnace  Company,  Midland  ;  J.  W.  Graham, 
St.  Mary's  ;  Credit  Forks  Quarry  Company,  Toronto  ;  T.  Shea,  Pembroke  ;  St.  Mary's  Quarry 
Company,  St  Marys;  J.  Elliott.  St.  Mary's  ;  D.  Robertson  &  Company,  Milton  ;  J.  Maloney, 
&  Company,  Puslinch  ;  Spence  Bros,  Bruce  Mines  ;  Lake  Superior  Power  Company,  Sault  Ste- 
Marie  ;  Algoma  Central  Railway  Company,  and  Canadian  Pacific  Company.  The  greater  pro- 
portion of  the  product  is  limestone. 

There  was  a  small  increase  in  the  quantity  of  lime  produced  in  1902  as  compared  with  1901, 
but  the  increase  in  value  was  more  marked.  In  1901  the  total  was  $550,000,  and  the  average 
price  per  bushel  13.4  cents,  while  in  1902  the  production  was  $617,000,  and  the  average  price 
per  bushel  14.3  cents  Very  much  of  the  lime  in  Ontario  is  the  product  of  small  kilns  operated 
by  farmers  or  farmers'  sons,  which  only  "  burn  "  when  lime  is  wanted,  and  which  supply  the 
limited  local  demand  ;  but  for  the  larger  and  more  regular  supplies  required  by  city  markets) 
more  expensive  plants  are  necessary  which  are  kept  much  more  steadily  in  operation. 

Among  the  largest  producers  of  lime  are  H.  Robillard  Son,  Ottawa  ;  Estate  of  J.  A. 
Jamieson,  Renfrew  ;  D.  Robertson  and  Company,  Milton  ;  A.  Ballantyne,  Gait  ;  J.  Sclater, 
Downie  :  Toronto  Lime  Company,  Limehouse  ;  J.  Gow,  Fergus  ;  W.  M.  Cameron,  Carleton 
Place  ;  Canadian  Portland  Cement  Company,  Strathcona  ;  Christie  Henderson  and  Company 
Guelph  and  Kelso  ;  Welland  County  Lime  Works,  Port  Colborne,  and  the  Empire  Limestone 
Company,  Sherkston. 

The  use  of  brick  for  building  purposes  is  wide-spread  in  Ontario,  and  contributes  much  to 
the  substantial  appearance  of  both  urban  and  rural  dwellings.  There  is  an  abundance  of  clay 
suitable  for  the  manufacture  of  red  and  white  brick,  mostly  the  former,  in  nearly  all  the  set- 
tled parts  of  the  Province.  Last  year  the  output  of  bricks  seems  to  have  been  somewhat  less 
than  in  the  year  before,  being  220,000,000  valued  at  $1,411,000,  as  against  259,265,000  worth 
$l.o30,460.  The  reduction  in  output  was  coincident  with  and  may  be  partly  attributable  to 
an  increase  in  cost,  the  average  price  having  gone  up  from  $5.90  per  thousand,  to  $6.41  per 
thousand.  No  doubt  the  decided  advance  in  cost  of  building  materials,  including  brick,  lime 
Mid  lumber,  together  with  the  equally  marked  increase  which  has  taken  place  in  wages  of  all 
kinds,  has  acted  as  a  restraint  upon  building  operations  throughout  the  Province. 

The  multitude  of  small  brick-yards  operated  at  a  minimum  of  expense  in  the  main  supply 
the  wants  of  village  and  rural  communities,  whose  market  is  preserved  to  the  local  makers  by 
reason  of  the  heavy  cost  of  transporting  so  weighty  a  material,  but  as  in  the  case  of  lime  the 
building  trade  of  cities  and  large  towns  demands  a  source  from  which  constant  and  large 
supplies  may  be  procured.  This  has  naturally  led  to  a  large  development  of  the  brick-making 
industry  in  the  suburbs  of  those  cities  where  suitable  deposits  of  clay  are  to  be  found.  In  the 
immediate  neighborhood  of  Toronto,  for  instance,  are  very  many  brick-yards,  some  of  them 
equipped  with  plants  of  great  capacity,   which  cater  for  the  city  trade.     Several  years  ago  a 
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number  of  these  were  deserted  and  idle,  and  others  were  only  working  part  of  the  time,  but 
the  resumption  of  building  activity  which  took  place  two  or  three  years  ago,  has  again  provid- 
ed a  ready  outlet  for  their  product.  Most  of  these  work  surface  deposits  or  banks  of  clay,  but 
at  the  Don  Valley  Brick  Works,  shales  of  the  Hudson  River  formation  are  quarried  from  deep 
open  workings  by  means  identical  with  those  employed  in  mining  operations  at  a  similar  depth. 
These  shales  are  ground  and  made  into  pressed  brick.  Similarly,  shales  of  the  Medina  series 
are  excavated  for  pressed  brick  and  terra  cotta  at  Milton,  Campbellville  and  elsewhere. 

Large  manufacturers  of  common  brick  and  drain  tile,  reporting  their  product  to  the  Bureau 
are  the  following:  John  Price,  Toronto;  C.  Mason,  Carleton  West;  R.  Rattledge,  Carleton 
West;  Bell  Bros.,  Toronto;  J.  Logan,  Toronto;  Morley  &  Ashbridge,  Toronto;  W.  West 
Penetanguishene;  Lake  Superior  Power  Company,  Sault  Ste  Marie;  Mrs.  H.  Ollmann,  Hamil- 
ton; King  &  Mulligan,  Harbord;  Ponsford  &  Freek,  St.  Thomas;  Crawford  Bros  ,  Hamilton; 
R.  Holton,  Drew;  Merkley  Bros.,  Casselman;  G.  Frid  &  Company,  Hamilton  ;  Odell  Bros. 
Ottawa;  T.  Fanning,  Hamilton;  Wakefield  Brick  Company,  Carleton  West;  Brown  Bros., 
Mount  Dennis;  J.  Pears,  Davisville;  Ottawa  Brick  Company,  Ottawa;  Waide  Bros.,  London; 
Curtis  Bros.,  Peterborough:  S.  Allen,  Norwich;  Baker  Bros.,  Casselman;  Gf.  S.  Townsley, 
Carleton  West;  Bechtel  Bros.,  Waterloo;  Ontario  Brick  Company,  Toronto  Junction. 

Manufacturers  of  pressed  brick  are  the  Toronto  IV  sed  Brick  and  Terra  Cotta  Works, 
Milton;  Milton  Pressed  Brick  Company,  Milton;  Don  Valley  Brick  Works,  Toronto,  James 
Packham,  Brampton. 

Other  clay  products  consisting  of  drain  tile,  paving  brick,  sewer  pipe  and  pottery,  were 
made  during  the  year  to  the  value  of  S604, 280,  a  slight  decrease  from  1901.  The  output  of 
these  articles  during  the  last  five  years  was  as  follows  : 

DRAIN"  TILE,   PAVING  BRICK,   SEWER  PIPE  AND  POTTERY   1 898  TO   I90I. 


Product. 

1898 

1899 

1900 

1901 

1902 

Total. 

Paving  brick 

S 
225,000 

93,717 
155,000 

> 

240,246 

42,550 

138,356 

101,000 

S 

209,738 

26,950 

130,635 

157,449 

S 

231,374 

37,000 

147,948 

193,950 

610,272 

$ 

199,000 

42,000 

191,965 

171,315 

1,105,358 
148,500 
702,621 
778,714 

473,717 

522,152 

524,772 

604,280 

2,735,193 

The  principal  manufacturers  of  sewer  pipe  in  tne  Province  are  the  Ontario  Sewer  Pipe 

Company,  Limited,  of  Toronto,  whose  works  are  at  Mimico,   and  the   Hamilton  and  Toronto 

Sewer  Pipe  Company,   Limited,  with  manufactory  at  Hamilton;  and  of  pottery,   J.  Taylor, 

Port  Hope;  John  Davis  &  Son,   Davisville;  Belleville  Pottery  Company,    Belleville;  F.    Van 

Andel,  Cornwall. 

Portland  and  Hydraulic  Cement. 

The  use  of  cement  has  now  become  very  general,  and  its  manufacture  has  developed  with 
extraordinary  rapidity  within  the  last  ten  years,  both  in  Europe  and  America.  Notwithstand- 
ing that  the  lasting  qualities  of  cement  had  been  fully  proven  by  the  success  with  which  struc- 
tures built  in  Roman  times  have  resisted  the  wear  and  tear  of  the  elements  down  to  the  present 
day,  until  a  few  years  ago  it  occupied  but  a  secondary  place  011  the  architect's  or  building  con- 
tractor's list  of  materials.  As  it  grew  in  favor,  however,  and  as  the  raw  ingredients  for  its 
manufacture  were  found  to  be  wide-spread,  it  sprang  by  leaps  and  bounds  into  a  position  almost 
of  pre-eminence  in  the  building  world.  In  the  Cnited  States  the  production  of  Portland 
cement  has  developed  with  unexampled  speed,  the  output  increasing  from  454,813  barrels  in 
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1891  to  12,7 11,, 225  barrels  in  1901.  Affected  as  our  industries  and  social  economy  necessarily 
are. by  developments  to  the  south  of  us,  and  marl  and  clay  being  plentiful  in  Ontario,  it  was 
to  be  expected  that  cement-making  would  soon  spring  into  being  here.  As  a  matter  of  fact,  the 
growth  of  the  cement  manufacture  in  Ontario  has  been  nearly  as  rapid  as  in  the  United  States. 

The  first  Portland  cement  in  this  Province  was  made  in  1891  ;  in  1897  244,876  barrels 
were  produced,  and  last  year  the  output  was  522,899  barrels.  Hydraulic  or  natural  rock 
cement  has  been  made  in  Ontario  for  many  years,  but  in  spite  of  the  fact  that  it  is  a  useful 
article,  probably  as  efficient  for  many  purposes  as  Portland  cement,  and  is  much  cheaper  in 
price,  the  demand  for  it  is  less  than  for  Portland  cement,  and  the  yearly  output  is  not  increas- 
ing. 

To  some  extent  the  lessened  production  of  natural  rock  cement  is  attributable  to  the  wet  sea- 
son of  1902,  which  was  an  unfavorable  one  for  putting  up  farm  buildings,  the  natural  rock  pro- 
duct going  very  largely  to  farmers  for  barn  floors,  foundations,  etc.,  but  in  part  also  to  the  ab- 
normal conditions  existing  in  the  prices  of  Portland  cement  during  the  early  months  of  the 
year.  The  Cayuga  Lake  Portland  Cement  Company,  of  Ithaca,  N.Y.,  put  in  a  tender  to  sup- 
ply the  city  of  Hamilton  with  25,000  to  30,000  barrels  Portland  cement  for  the  low  price  of 
|1.60  per  barrel.  Canadian  Portland  cement  companies  followed  suit,  and  the  price  of  Port- 
land was  reduced  to  a  level  at  which  large  consumers  preferred  it  to  natural  rock.  Since  that 
time  Portland  cement  has  gone  up  in  price  again,  the  Cayuga  Lake  Company  above  mentioned 
having  taken  the  city  of  Hamilton  contract  for  H  03  at  $2.16  per  barrel,  consequently  the 
pressure  upon  the  makers  of  natural  rock  cement  is  less  severe,  and  the  margin  in  price  being 
greater,  SI  or  more  per  barrel,  the  prospects  are  for  a  better  business  in  the  cheaper  article 
during  the  present  year. 

In  the  following  table  are  given  statistics  of  cement  manufacture  since  Portland  cement 
began  to  be  made  in  this  Province  : 

PRODUCTION'  OF  CEMENT  IN  ONTARIO  1 89 1  TO  IQ02. 


Natural  Rock. 

Portland. 

Total. 

Year 

Bbl. 

Value. 

Bbl. 

Value. 

Bbl. 

Value, 

$ 

$ 

$ 

1891 

46,178 

39,419 

2,033 

5,082 

48,211 

44,501 

1892 

54,155 

38,580 

20,247 

47,417 

74,402 

85,997 

1893 

74,353 

63,567 

31,924 

63,848 

106,277 

127,415 

1894 

55,323 

48,774 

30,580 

61,060 

85,903 

109,834 

1895 

55,219 

45,145 

58,699 

114,332 

113,918 

159,477 

1896 

60,705 

44,100 

77,760 

138,230 

133,465 

182.330 

1897 

84,670 

76,123 

96,825 

170,302 

181,495 

246,425 

1898 

91,528 

74,222 

153,348 

302,096 

244,876 

376,318 

1899 

139,487 

117.039 

222,550 

444,227 

362,037 

561,266 

1900 

125,428 

99,994 

306,726 

598,021 

432,154 

698,015 

1901 

138,628 

107,625 

350,660 

563,255 

489,288 

670,880 

1902 

77,300 

50,795 

522,899 

916,221 

609,199 

967,016 

The  average  selling  price  of  natural  rock  cement  at  the  works  during  1902  was  60  cents 
per  barrel,  and  of  Portland  cement  $1.75  per  barrel.  In  1901  it  was  77  cents  and  $1.60 
respectively. 

In  1901  four  factories  were  making  Portland  cement,  and  four  natural  rock  cement.  In 
1902  the  number  of  establishments  making  Portland  cement  had  increased  to  eight,  while  those 
turning  out  the  natural  rock  article  remained  at  the  same  number  as  before.  The  producers  of 
Portland  cement  were,  the  Hanover  Portland  Cement  Company,  of  Hanover  ;  the  Lakefield 
Portland  Cement  Company,  Lnkefield  ;  the  Sun  Portland  Cement  Company,  Owen  Soun<.  : 
the   Owen  Sound  Portland    Cement  Company,   Shallow  Lake  ;    the  Imperial  Cement   Com. 
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pany,  Owen  Sound  ;  the  Gray  and  Bruce  Portland  Cement  Company,  Owen  Sound  ; 
and  the  Canadian  Portland  Cement  Company,  Marlbank  and  Strathcona.  The  natural  rock 
cement  factories  in  operation  were  those  of  the  Toronto  Lime  Company,  Limehouse  ;  Estate  of 
John  Battle,  Thorold  ;  F.  W.  Schwendiman,  Hamilton  ;  and  Isaac  Cs3her.  Queenston. 

Since  the  beginning  of  1903  the  National  Portland  Cement  Company's  works  at  Durham, 
in  the  County  of  Grey,  have  gone  into  operation.  Several  other  plants  are  in  course  of  con- 
struction, and  a  number  of  others  are  projected. 

DEVELOPMENT  OF  THE  CEMENT  MANUFACTURE. 

The  manufacture  of  Portland  cement  in  Ontario  had  its  origin  at  Marlbank  in  the  county 
of  Hastings  and  at  Shallow  Lake  in  the  county  of  Grey,  at  nearly  the  same  tune  about  12 
years  ago.  The  present  centre  of  the  industry  is  in  the  county  of  Grey,  where  six  out  of  the 
nine  producing  plants  are  situated.  A  brief  description  of  these  and  the  other  factories  in  the 
Province,  and  some  account  of  the  new  establishments  which  appear  likely  to  be  manufacturing 
cement  shortly,  may  be  found  of  interest. 

The  works  of  the  Hanover  Portland  Cement  Company,  Limited,  are  situated  at  Hanover, 
Grey  County.  Its  marl  beds  are  a  mile  and  a  half  distant,  and  its  clay  deposits  close  to  the 
works.  The  plant  consists  of  a  brick  factory,  and  brick  u;;d  cement  warehouses,  and  include 
drying  darres,  wash  mills,  ball  and  tube  mills,  slurry  grinding  and  pumping  machinery,  auto- 
matic carriers,  etc.  The  kilns  at  present  in  use  are  five  Bachelor  set  kilns  and  one  Schneider 
continuous  kiln.  The  capacity  of  the  plant  is  150  barrels  per  day,  but  the  company  has  recently 
offered  for  sale  3180,000  worth  of  7  per  cent,  cumulative  preferred  stock — the  total  authorized 
capital  being  $500,000 — with  the  proceeds  of  which  it  is  proposed  to  increase  the  capacity  to 
650  barrels  per  day,  construct  a  railway  to  the  marl  deposits,  develop  a  water  privilege  on  the 
Saugeen  river  for  power  purposes,  and  make  other  improvements.  The  company's  brand  of 
cement  is  the  "Saugeen.''  A  siding  connects  the  factory  with  the  Grand  Trunk  Railway. 
D.  Knechtel  is  president,  and  J.  S.  Knechtel  managing  director. 

The  Lakefield  Portland  Cement  Company,  Limited,  began  the  construction  of  their  plant 
at  Lakefield  in  the  County  of  Peterborough  in  1900,  and  were  manufacturing  cement  earlv  in 
1902.  The  works  are  situated  on  the  Trent  canal  and  were  planned  with  a  view  of  utilizing  an 
all-water  route  for  the  transportation  of  cement  to  Montreal  and  lower  ports.  The  whole  of 
the  machinery  is  operated  by  electric  power  derived  from  the  Trent  canal,  which  affords  a  larore 
economy  in  fuel  for  power  purposes.  The  completion  of  the  canal  would,  it  is  estimated, 
enable  the  company  to  reduce  its  coal  bill  for  cement  burning  to  the  extent  of  815,000  per 
annum.  Three  kilns  only  were  installed  last  year,  but  three  more  are  now  being  added, 
which  will  give  the  plant  a  capacity  of  about  200,000  barrels  per  annum.  The  company's 
brand  is  "Monarch,"  and  it  has  taken  well  in  the  market.  J.  M.  Kilbourn  is  president 
of  the  company,  F.  A.  Kdbourn,  secretary-treasurer,  and  A.  S.  Butchart,  superintendent. 

Manufacturing  was  begun  at  the  Sun  Portland  Cement  Company's  works  at  Owen  Sound 
in  October  of  last  year,  the  output  up  to  31st  December  being  about  8,000  barrels.  The  site  of 
the  plant  consists  of  about  4|  acres  of  land  lying  between  the  bay  at  Owen  Sound  and  the 
Grand  Trunk  Railway,  with  which  line  the  works  are  connected  by  switches,  and  there  is 
ample  dock  room  for  unloading  and  storing  coal  as  well  as  for  shipping  cement.  The  manu- 
facture is  by  the  dry  rotary  kiln  system.  The  buildings  were  erected  with  the  view  of  produc- 
ing 600  barrels  of  cement  per  day,  but  machinery  for  one-half  this  output  only  was  installed. 
Additional  facilities  are  being  adled  to  bring  the  capacity  up  to  500  barrels  per  day. 
The  marl  bed  is  at  McNab  lake  in  the  township  of  Keppel,  about  2i  miles  from  Shallow  lake, 
where  the  company's  railway  connects  with  the  Grand  Trunk  system.  The  marl  is  loaded  on 
ordinary  cars  by  means  of  a  steam   derrick,   which  will  lift  from   the  bed  and  place  on  the  cars 
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about  700  tons  per  day.  These  cars  are  hauled  by  the  company's  locomotive  to  the  Grand 
Trunk  at  Shallow  lake  and  thence  to  the  mills  by  special  G.T.R.  trains.  The  clay  beds  are 
in  the  village  of  Brookholm,  about  three-quarters  of  a  mile  from  the  factory,  to  which  it  is  at 
present  delivered  by  team.  Mr.  .lames  A.  Cline  is  secretary  and  general  manager  of  the  com- 
pany. 

The  Owen  Sound  Portland  Cement  Company,  Limited,  has  its  works  alongside  of  the 
marl  deposit  at  Shallow  lake  on  the  Grand  Trunk  railway.  The  wet  process  of  manufacture 
is  employed.  The  power  mixing  and  grinding  capacity  of  the  plant  is  equal  to  1000  barrels  per 
day,  but  the  kilns  now  in  use  cannot  put  through  more  than  525  barrels.  Rotary  kilns  are 
beine  added  to  place  the  burning  facilities  on  a  level  with  the  rest  of  the  plant.  Mr.  R.  P. 
Butchart  is  manager  of  the  company. 

Mr.  M.  Kennedy  is  president,  and  Mr.  J.  W.  Maitland,  secretary-treasurer,  of  the  Iqi- 
perial  Cement  Company  of  Owen  Sound,  which  has  an  authorized  capital  of  $250,000.  The 
works  are  situated  at  Owen  Sound,  and  have  a  capacity  of  300  barrels  per  day.  The  process 
used  until  last  year  was  the  dry  system,  but  was  changed  to  the  "semi-wet,"  drying  being 
done  in  rotary  dryers,  and  burning  in  stationary  Alborg  kilns.  Marl  is  procured  from 
Williams  lake,  about  14  miles  from  Owen  Sound  on  the  Canadian  Pacific  railway,  and  clay 
close  to  the  works.  The  company's  product  is  branded  as  "Imperial,"  and  is  marketed 
mainly  in  Ontario  and  Manitoba. 

Another  plant  at  Owen  Sound  is  that  of  the  Grey  and  Bruce  Cement  Company,  Limited, 
which  began  making  cement  in  1902.     The  capacity  is  about  300  barrels  daily. 

The  Canadian  Portland  Cement  Company,  Limited,  whose  head  offices  are  at  Deseronto, 
operates  two  factories,  one  at  Marlbank  and  the  other  at  Strathcona.  In  1902  the  capacity  of 
the  former  was  600  barrels  per  day,  but  in  the  autumn  the  installation  of  additional  kilns  and 
machinery  was  begun  to  increase  the  capacity  to  1200  barrels  per  day,  and  the  work  will  now 
shortly  be  completed.  The  raw  materials  are  marl,  of  which  there  are  large  deposits  at  Dry 
and  White  lakes,  and  blue  clay.  In  mixing  the  wet  process  is  employed;  in  burning  rotary 
kilns  are  used,  and  grinding  the  clinker  is  done  in  ball  and  tube  mills.  At  the  Strathcona 
plant,  the  capacity  of  which  is  300  barrels  per  day,  mixing  is  carried  on  by  the  wet  process, 
burning  by  continuous  shaft  kilns,  and  grinding  by  ball  and  tube  mills.  This  company's  brand 
is  the  "Star,"  which  is  favorably  known. 

The  plant  of  the  National  Portland  Cement  Company,  Limited,  which  began  producing 
cement  since  the  beginning  of  the  present  3  ear,  is  situated  at  Durham,  in  the  county  of  Grey. 
The  marl  beds  are  at  Wilder's  Lake,  some  miles  away,  where  the  marl  is  raised  by  a  steam 
dredge  and  placed  in  hopper  cars  on  a  line  of  railway  connecting  with  the  works.  The  rotary 
kiln  system  is  employed,  and  the  works  have  a  capacity  of  1,000  barrels  per  day. 

PLANTS    BUILDING    AND    PROJECTED. 

The  factories  mentioned  in  the  foregoing  paragraphs  comprise  all  those  which  have  been 
completed  and  are  at  the  present  time  actually  producing  cement,  but  there  are  two  or  three 
more  which  are  now  in  process  of  construction. 

Among  these  is  the  plant  of  the  Raven  Lake  Portland  Cement  Company,  Limited,  which 
was  incorporated  in  1902,  and  the  directors  of  which  are  :  Hon.  Geo.  McHu^h,  Lindsay  ;  J.  H. 
I  arnegie,  M.P.P.,  Coboconk  ;  John  Lucas,  Toronto  ;  Thomas  Christie,  Toronto  ;  Duncan  Rob- 
ertson, Toronto  ;  W.  Sargeant,  Barrie  ;  Thos.  McLaughlin,  Toronto.  The  last  named  is  also 
secretary-treasurer  with  offices  at  16  King  St.  west,  Toronto.  Raven  Lake  is  a  sheet  of  water 
*)>.>ut354  acres  in  extent,  lying  alongside  the  Coboconk  branch  of  the  Grand  Trunk  railway, 
about  1A  miles  from  Victoria  Road  st«v  >n.  The  water  is  about  one  foot  deep  and  underlying  it 
is  a  body  of  marl  said  to  be  from  10  to  20  feet  in  depth.  The  buildingswhich  are  now  being  erect- 
ed will  stand  between  the  railway  track  and   the  lake.     Four  rotary  kilns  are  to  be  installed  at 
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the  outset,  each  60  feet  long  with  a  drying  extension  40  feet  in  length,  making  a  kiln  practical- 
ly 100  feet  long.  The  output  of  these  four  kilns  is  expected  to  be  700  barrels  every  24  hours. 
Provision  is  being  made  for  an  easy  enlargement  of  the  plant  by  installing  additional  kilns. 
The  work  is  being  done  under  the  supervision  of  Mr.  R.  F.  Wentz,  of  Nazareth,  Pennsylvania, 
who  has  had  long  experience  in  erecting  cement  factories.  The  buildings  are  to  be  fire-proof 
and  of  steel-frame  construction.  All  machinery  is  to  be  operated  by  electric  power  gen- 
erated at  Elliott's  Falls  on  the  Gull  river,  some  12  miles  away.  Special  features  claimed  for 
this  undertaking  are  water  power  with  dams  already  built,  and  proximity  of  marl  supply  and 
factory  to  the  railway,  thus  obviating  the  expense  of  constructing  and  operating  branch  lines. 

The  Ontario  Portland  Cement  Company,  Limited,  is  building  a  cement  plant  at  Blue  lake 
in  the  township  of  South  Dumfries,  where,  and  in  the  marshes  surrounding  the  lake,  there  is  a 
large  deposit  of  marl.  A  siding  from  the  Grand  Trunk  railway  will  run  to  the  stock-house 
door,  while  the  works  themselves  are  within  75  feet  of  the  marl  bed.  Clay  underlies  the  marl. 
Manufacturing  will  be  by  the  wet  process;  rotary  kilns  70  feet  long  will  be  used  for  burning. 
The  buildings  are  of  brick  with  steel  and  iron  roofs,  and  are  being  erected  of  size  sufficient  to 
allow  of  additional  machinery  beiDg  put  in  if  required.  At  the  outset  the  output  will  be  about 
500  barrels  per  day.  The  company,  whose  head  office  is  at  Brantford,  has  an  authorized  capi- 
tal of  $450,000.  The  officers  are  E.  L.  Goold,  president  ;  W,  S.  'Wisner,  vice-president  ;  W.  C. 
Elliott,  managing  director,  and  E.  D.  Taylor,  secretary-treasurer. 

Hitherto  all  the  Portland  cement  produced  in  Ontario  has  been  made  with  shell  marl  as 
the  ingredient  supplying  the  necessary  carbonate  of  lime.  It  is  contended  by  some  that  where 
solid  limestone  can  be  obtained  of  the  required  chemical  composition,  it  can  be  substituted  for 
marl  with  advantage  in  economy  of  manufacture.  The  marl  as  it  is  raised  from  the  beds  of 
shallow  lakes,  where  it  is  usually  found,  contains  a  great  deal  of  water  which  must  be  got  rid 
of  in  the  process  of  manufacture,  and  which  adds  to  its  weight  and  consequently  to  the  expense 
of  handling.  Solid  limestone  on  the  other  hand  carries  less  moisture,  and  the  crushing 
to  which  it  requires  to  be  subjected  can  be  performed  at  less  cost  than  is  required  for  expelling 
the  water  from  the  marl. 

The  Belleville  Portland  Cement  Company  has  been  organized  to  manufacture  Portland 
cement  from  limestone  ani  clay,  by  what  is  known  as  the  dry  rock  process.  Roughly  speak- 
ing, this  means  the  crushing  of  the  limestone  in  large  gyratory  crushers,  after  which  the  clay 
is  mixed  with  the  rock  in  the  proper  proportions.  The  material  then  passes  through  the  rock 
dryers,  and  the  small  amount  of  moisture  driven  off.  It  then  passes  to  the  rock  pul- 
verizing rooms,  where  it  is  reduced  in  Griffin  mills  to  the  fineness  of  flour.  From  this 
room  it  goes  to  the  kilns  to  be  dried  or  burned,  issuing  as  clinker,  which  is  then  ground  or 
pulverized  to  the  proper  degree  of  fineness  for  finished  cement.  The  company's  rock  deposit 
is  said  to  be  of  fine  quality  and  to  contain  a  very  large  quantity  of  raw  material.  It  is  entirely 
bare  of  covering.  The  clay  beds  lie  close  by,  and  the  railway  connecting  the  works  with  the 
Grand  Trunk  runs  directly  through  them,  so  that  the  cost  of  hauling  will  be  small  The  equip- 
ment of  the  mill  will  be  of  the  most  modern  type.  Grinding  machinery  will  be  operated  by 
direct  connected  engines,  and  the  outlying  portions  of  the  plant  by  electricity.  The  buildings 
will  be  of  stone  with  expanded  metal  and  concrete  roofs. 

The  situation  of  the  works  will  be  on  the  Bay  of  Quinte,  on  lot  18  in  the  broken  front 
concession  of  the  township  of  Thurlow,  within  four  miles  of  the  city  of  Belleville,  where  the 
company  will  have  two  docks,  each  with  14  feet  of  water,  thus  enabling  the  regular  river  and 
lake  boats  to  load.  One  dock  will  be  used  for  unloading  coal  from  Oswego,  and  the  other  for 
the  shipping  of  fiuished  cement.  The  plant  is  to  have  ten  rotary  kilns,  each  being  rated  at 
250  barrels  per  day  of  24  hours,  thus  giving  a  daily  output  of  2,500  barrels.  Limestone  for 
making  the  cement  will  be  taken  from  lots  16,  17,  18  and  19  of  the  broken  front  concession, 
Thurlow  township,  and  clay  from  lot  14  in  the  first  concession,  about  two  miles  from  the  works. 
3  M. 
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The  following  analyses  furnished  by  the  company's  engineer,  Mr.  C.  B.  English,  show  the  com- 
position of  the  limestone  and  clay  : 


Silica 

Alumina  . . . 
Ferric  oxide. 

Lime.. 

Magnesia   . . . 


Constituent. 


Clay. 

Limestone. 

61  70 

0.60 

16.60  | 
5.20  | 

0.78 

2  30 

54.67 

2.30 

0  54 

Actual  construction  of  the  works  has  not  yet  begun,  but  the  railway  spur  to  connect  them 
with  the  Grand  Trunk  railway  is  partially  built,  and  building  operations  will  shortly  be  under 
way. 

The  Colonial  Portland  Cement  Company.  Limited,  has  been  formed  with  a  capital  of 
§800,000,  of  which  $300,000  is  7  per  cent,  preferred  and  8500,000  common  stock,  to  erect  a 
1,000-barrel  mill  on  Colpoy's  Bay,  near  Wiarton,  in  the  county  of  Grey.  Mr.  Elbert  L.  Buell, 
of  Detroit,  Mich.,  is  president,  and  Mr.  David  A.  Wright,  Wiarton,  is  secretary.  The  beds  of 
marl  and  clay  are  situated  in  the  township  of  Keppel,  cloae  to  the  site  of  the  proposed  works. 

CONDITION    OF    THE    INDUSTRY. 

Apprehensions  are  being  entertained  by  some  of  those  now  engaged  in  the  manu- 
facture of  Portland  cement  in  Ontario  that  an  era  of  over-production  is  about  to  set  in,  with 
all  its  unpleasant  accompaniments  of  low  prices  and  severe  competition,  perhaps  even  loss  and 
bankruptcy.  There  does  not  appear  to  be  reason  for  believing  that  such  a  state  of  things  is  at 
hand,  since  stocks  of  cement  carried  over  from  last  year  by  Canadian  and  American  factories 
are  stated  to  be  light,  which  could  hardly  be  otherwise  in  view  of  the  enormous  demand  in  the 
I 'nited  States  last  year  which,  besides  large  importations,  absorbed  the  home  product  of  about 
15,500  000  barrels  at  an  average  price  per  barrel  nearly  double  that  of  the  previous  year.  In 
consequence  of  this  and  the  scarcity  and  high  price  of  coal  prevailing  last  winter,  the  cement 
production  of  Canadian  works  for  the  present  year  at  any  rate  is  likely  to  be  disposed  of  at 
high  prices.  In  addition  to  this,  the  uses  to  which  cement  is  being  put  are  steadily  increasing, 
so  that  the  market  is  being  constantly  enlarged  ;  hence,  while  the  present  era  of  prosperity 
continues,  Portland  cement  makers  are  likely  to  obtain  a  share  of  it. 

Nevertheless,  there  are  grounds  for  misgivings  as  to  the  future  of  the  industry  if  all  the 
works  now  being  projected  are  built.  The  imports  of  cement  into  Canada  during  the  fiscal 
year  ending  30th  June  1901,  were  461,000  barrels,  and  during  the  year  ending  30th  June 
1902,   577,876   barrels.4      Adding   to  the    latter   quantity    the  production    of  Ontario,    which 


♦The  importations  of  Portland  cement  for  the  fiscal  year  ending  30th  June,  1902,  were  as  follows 


Great  Britain . 

Belgium  

France 

Germany     ... 
United  States. 


Total 


Country. 


Cwt. 


357,679 

382,365 

165 

98,949 

1,183,408 

2,022,566 


145,315 

119,119 

.50 

33,626 

563,641 

$1,861, 7C1 
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is  as  yet  practically  the  only  producing  Province,  for  the  calendar  year  1902,  we  rind  that  the 
quantity  of  cement  representing  a  year's  consumption  in  the  whole  of  Canada  may  be  taken  to 
be  about  1,100,000  barrels.  Allowing  for  an  increased  use  of  cement  due  both  to  the  devel- 
opment of  the  country,  and  the  multiplying  uses  to  which  the  material  is  being  put,  the  con- 
sumption say  of  1903  or  1904  may  reasonably  be  placed  at  1,200,000  or  1,300,000  barrels. 

Let  us  see  how  far  the  factories  at  present  in  operation  in  Ontario  are  in  a  position  to  meet 
this  demand,  on  the  assumption  that  they  will  have  the  home  market  entirely  to  themselves— 
something  they  have  never  had  yet.  The  following  list  shows  the  capacity  of  the  several  plants, 
together  with  the  capacity  they  will  have  when  enlargements  now  under  way  are  completed  : 


Name  of  Company. 

Present  capacity 
per  day. 

Capacity  per  day 
when  enlarged. 

Hanover  Portland  Cement  Company         

Likefield  Portland  Cement  Company 

Sun  Portland  Cement  Company 

Owen  Sound  Portland  Cement  Company   

bbl. 
150 
300 
300 
525 
300 
300 
600 
300 
1,000 

bbl. 
650 
600 
500 

1,000 
30U 

Imperial  Cement  Company 

Grey  and  Bruce  Cement  Company   

300 

Canadian  Portland  Cement  Company,  Marlbank 

1  200 

300 

National  Portland  Cement  Company  

1,000 

Total , 

3,775 

5,850 

The  yearly  output  of  the  factories  as  at  present  equipped,  if  all  were  working  full  time, 
will  therefore  be  say,  1,150,000  or  1,200,000  barrels,  and  when  the  improvements  now  in  pro- 
gress are  made,  it  will  rise  to  say  1,700,000  barrels.  The  latter  quantity  is  in  excess  of  the 
present  annual  consumption,  so  that  it  appears  to  be  within  the  capacity  of  the  cement  fac- 
tories now  in  existence  to  supply  the  requirements  of  the  home  market.  Yet  it  is  to  be  borne 
jn  mind  that  the  actual  production  of  a  plant,  or  any  number  of  plants,  while  it  cannot  exceed 
not  infrequently  falls  short  of  the  possible  production.  Indeed  it  may  be  taken  for  granted 
that  the  maximum  output  is  rarely  if  ever  attained.  Even  if  not  more  than  the  average  num- 
ber of  stoppages  due  to  accidents,  repairs  and  other  contingencies  incidental  to  all  forms  of 
manufacturing  are  experienced  by  the  cement  mills  of  Ontario  during  the  present  year,  the 
aggregate  output  may  well  be  within  the  necessities  of  the  Canadian  market. 

If  however  all  the  new  plants  now  being  built  and  promoted  reach  the  stage  of  actual  pro- 
duction there  will  be  a  decided  increase  in  the  output  of  cement,  and  unless  there  is  an  unex- 
pected enlargement  of  the  market,  over  production  will  follow.  The  resulting  competition 
will  be  keen,  especially  if  the  supply  in  the  United  States  should  overtake  the  demand  there, 
and  bring  about  "  slaughter"  shipments  to  this  country. 


Imports  continue  to  be  made  at  about  the  same  rate,  the   figures  for  the  seven  months  ending  31st 
January  1903  being  : 


Country. 


Great  Britain. 

United  States 

Belgium  

Other  countries . . 

Total 


Cwt. 

•S 

189,370 
399,991 

489,67.1 
201,437 

72,418 
1H4.818 
155.840 

70,666 

1,280,471 

$493,742 
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There  has  been  serious  depression  in  the  cement  industry  of  Germany,  due  to  over-pro- 
duction, and  a  combination  of  English  cement-makers  formed  in  1900  to  control  the  trade  in 
that  country  failed  to  earn  dividends  on  the  preference  stock  during  either  of  the  two  years  it 
has  been  in  operation,  the  causes  assigned  for  the  lack  of  success  being  the  high  price  of  fuel 
and  severe  competition. 

There  is  no  wish  to  discourage  legitimate  enterprise,  and  everyone  will  rejoice  if  none  of 
the  gloomy  forebodings  now  rising  in  the  minds  of  those  interested  in  the  cement  industry  of 
Canada  are  ever  realized.  It  cannot  be  overlooked,  however,  that  should  the  demand  for 
cement  fall  off  materially,  particularly  in  the  United  States,  whether  in  consequence  of  an 
over-production  in  this  particular  article  or  the  cessation  of  the  present  prosperous  condition  of 
trade  generally,  prices  of  cement  will  fall,  and  the  cement  makers  of  this  country  will  have  to 
cope  with  the  evils  of  foreign  invasion  as  well  as  those  of  internecine  war.  A  note  of  warning 
cannot  come  amiss,  and  those  who  are  disposed  to  invest  their  capital  in  new  plants  for  mak- 
ing cement  would  do  well  to  carefully  survey  the  situation,  and  ask  whether  or  not  the  day  of 
high  profits  and  large  dividends  is  not  likely  sooner  or  later  to  come  to  an  end. 

Arsenic,  Calcium  Carbide,  Corundum. 

The  production  of  white  arsenic  in  Ontirio  last  year  was  800  short  tons  valued  at  $48,000, 
as  against  095  tons  worth  $41,077  in  1901.  It  is  obtained  from  the  mispickel  ores  of  Hastings 
county,  where  the  Canadian  Ooldfieids  Limited  have  been  operating  the  mines  at  Deloro  for 
a  number  of  years.  A  proportion  of  gold  accompanies  the  arsenic  in  the  Deloro  ore,  and  the 
amount  of  bullion  obtained  from  this  source  has  been  considerable,  but  the  gold  recovering 
portion  of  the  Goldfields'  plant  has  not  been  in  operation  since  March  1902.  The  Atlas  Arsenic 
Company's  works,  which  are  situated  immediately  alongside  the  Deloro  mine,  were  turning  out 
gold  during  the  latter  months  of  the  year,  but  so  far  have  not  begun  making  arsenic.  There 
is  no  doubt  the  arsenic  deposits  of  Hastings  county  are  very  extensive,  and  could  be  made  to 
supply  a  very  large  part  of  the  total  quantity  of  this  material  required,  at  any  rate  in  America. 
Until  1902  nearly  all  the  arsenic  used  in  the  United  States  was  imported,  but  last  year  a 
domestic  production  was  reported  of  2,400  short  tons,  valued  at  $144,000,  as  compared  with  a 
yield  in  1901  of  300  tons  valued  at  $18,000.  The  Canadian  article  is  marketed  almost  entirely 
in  the  United  States,  about  75  per  cent,  of  it  being  used  in  the  manufacture  of  glass,  and  the 
remainder  for  making  Paris  green,  pigments,  etc. 

Following  are  figures  showing  the  output  of  arsenic  in  Ontario  during  the  four  years  be- 
ginning with  1899,  when  its  production  was  resumed  at  Deloro,  after  a  cessation  of  several 
years  : 

PRODUCTION  OF  ARSENIC    1S99  TO    I902. 


Year. 

Ton?. 

Value. 

57 
303 
695 
800 

$ 

4,842 

22,725 

41,677 

48,000 



1900 

1001 

1902   

There  were  two  plants  making  carbide  of  calcium  last  year,  namely,  The  "Willson  Carbide 
Works,  Merritton,  and  The  Ottawa  Carbide  Company,  Ottawa.  Their  combined  output  was 
1,402  tons  worth  |89,420,  as  compared  with  2,771  tons  valued  at  $168,792  in  1901. 
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Statistics  of  the  carbide  industry  for  the  last  five  years  are  as  follows  : 
CALCIUM  CARBIDE    1 898  TO    I902. 


Schedule. 


Carbide  produced  tons. 

Value  of  product $ 

Workmen  employed Xo. 

Wages  paid  .$ 


1898 


1.040 

55,976 

35 

16,398 


1899 


1.064 

74,680 

48 

23,828 


1900 


1901 


1902 


1.005 

60,300 

32 

7?,cS4 


2,771 

168,792 

83 

40,788 


1.402 

89,420 

57 

28,965 


Development  of  the  corundum  deposits  of  the  Province  continues  to  go  on,  two  companies 
being  now  engaged  in  the  industry  as  against  one  last  year.  The  Canada  Corundum  Company, 
which  was  first  in  the  held  and  naturally  had  the  choice  of  the  deposits  then  known,  has  for 
several  years  been  at  work  in  the  township  of  Raglan,  where  a  plant,  necessaiily  ex- 
perimental to  some  extent,  was  installed  on  the  Robillard  property,  now  known  as  the  Craic 
mine.  The  initial  difficulties  in  treating  the  product,  which  lay  mainly  in  effecting  a  thorough 
separation  of  the  corundum  from  the  accompanying  feldspar,  having  been  overcome,  and  a 
market  having  been  established  for  the  crushed  and  sized  oc  andum,  the  company  is  now  pro- 
ceeding to  erect  a  new  mill  which  is  expected  to  have  a  capacity  of  200  tons  of  crude  ore  per 
day.  For  the  necessary  motive  power  a  water  privilege,  either  on  the  Madawaska  river  or  the 
York  branch  will  be  developed. 

At  a  point  in  the  township  of  Carlow,  some  4  or  5  miles  west  of  the  Craig  mine,  the  Ontario 
Corundum  Company  have  begun  work  on  a  property  purchased  from  Mr.  Neebit  Thomas 
Armstrong.  So  far  mining  only  has  been  done,  the  corundum  rock  being  sorted  by  hand  and 
then  shipped  to  the  United  States  for  crushing  and  concentration.  The  transportation  charges 
on  so  much  waste  material  are  heavy,  and  the  company  entertain  the  idea  of  putting  up  a 
mill  to  separate  and  crush  the  corundum  on  the  ground. 

The  progress  of  the  corundum  industry  in  this  Province  since  1900,  when  the  first  pro- 
duction took  place,  is  shown  by  the  statistics  subjoined  : 

PRODUCTION"  OF  CORUNDUM    I9OO  TO   I902. 


Schedule. 


Corundum  produced tone 

"Value  of  product     8 

Workmen  employed   No, 

Wages  paid  for  labor I 


1900 


60 

6,000 

35 

10,000 


1901 


534 

53,115 

68 

30,406 


1902 


1,137 

8!,871 

95 

34,674 


As  will  be  observed,  the  production  in  1902  was  more  than  double  that  in  1901,  while  the 
value  increased  by  about  58  per  cent.  only.  The  explanation  is  that  the  output  of  the  <  tatario 
Corundum  Company,  being  shipped  aa  cobbed  rock,  is  estimated  at  its  value  only  in  that  state. 


Feldspar,  Gypsum,  Salt,   Pyrites. 

In  quantity  and  value  the  output  of  feldspar  in  1902  was  in  excess  of  that  fur  1901,  the 
production  in  the  former  year  being  8,776  tons  valued  at  $12,875,  and  i»  the  latter  5,100  tons 
worth  $6,375.  The  area  of  production  is  the  township  of  Bedford  in  the  county  of  Frontenac, 
where  outcrops  of  microcline.  carrying  from  12  to  14  per  cent,  of  potash  are  found,  and  can  be 
easily  quarried.     The  product  is  well  adapted  for  use  in  the  manufacture  of  pottery  and  other 
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articles  such  as  door  knobs,  etc.,  and  goes  mainly  to  Xew  Jersey  for  such  purposes.  The 
principal  producers  are  the  Kingston  Feldspar  and  Mining  Company,  Kingston  ;  the  Pennsyl- 
vania Mining  Company,  and  Charles  Jenkins,  Petrolea. 

The  gypsum  deposits  on  the  banks  of  the  Grand  River  are  not  being  extensively  worked. 
The  use  of  plaster  for  fertilizing  purposes  is  not  large,  and  the  principal  purpose  to  which 
gypsum  is  applied  is  the  manufacture  of  alabastine,  "  Paristone  "  and  other  wall  products,  for 
making  which  the  Alabastine  Company,  of  Paris,  Limited,  has  a  factory  at  the  town  of  Paris. 
William  Smith,  of  Caledonia,  works  a  deposit  near  that  village. 

The  output  last  year  was  some  1,917  tons,  and  the  value  of  the  products  made  was  S19,149. 

The  vast  salt  beds  of  the  southwestern  peninsula  of  Ontario  are  capable  of  a  much  larger 
production  than  the  present  yield,  and  if  circumstances  ever  call  for  them,  the  greater  quanti- 
ties will  without  doubt  be  forthcoming.  Ten  salt  works  in  1902  produced  62,011  tons  of  salt 
worth  $344,620,  as  against  a  production  in  1901  of  60,327  tons  worth  S323,058.  The  Canadian 
Salt  Company,  Windsor,  was  the  chief  producer. 

In  the  following  table  are  given  statistics  of  the  salt  industry  of  Ontario  for  the  last 
five  years  : 


PRODUCTION    OF    SALT    1898    TO     10,02. 


Schedule. 

1899. 

1900. 

1901. 

1902. 

Salt  produced Tons 

Value  of    product f 

Workmen   employed No. 

Wages   paid  $ 

59,385 

278,886 

191 

60,629 

56,375 

317,412 

261 

80,021 

66,588 

324,477 

243 

72,584 

60,327 
323,058 

1S9 
67,024 

62,011' 

344,620 

198 

76,154 

Following  is  a  list  of  the  salt  works  reporting  production  to  the  Bureau  of  Mines  for  1902: 
T.  F.  Coleman,  Seaforth  :  Ontario  People's  Salt  and  Soda  Company,  Kincardine  :  Gray, 
Young  &  Sparling,  Wingham  :  Sarnia  Salt  Company,  Sarnia  ;  Carter  &  Kittermaster,  Wind- 
sor ;  R.  &  J.  Ransford,  Brussels  and  Stapleton  ;  Canadian  Salt  Company,  Windsor  ;  Parkhill 
Salt  Company,  Parkhill  :  Exeter  Salt  Company,  Exeter. 

Iron  pyrites  is  in  demand  for  the  manufacture  of  sulphuric  acid,  and  two  deposits  were 
worked  last  year,  though  the  production  reported  was  less  than  in  1901.  The  Madoc  Mining 
Company  haa  been  operating  an  iron  pyrites  mine  near  Bannockburn,  Hastings  County,  for 
some  years,  which  at  first  was  opened  for  bog  iron  ore.  The  upper  stratum  of  this  material' 
doubtless  doe  to  oxidation  of  the  pyrites,  was  of  slight  extent  and  soon  gave  way  to  the  solid 
and  more  valuable  pyrites  beneath.  A  large  deposit  of  pyrite  was  uncovered  at  the  Helen  iron 
mine,  Michipicoton,  by  the  Lake  Superior  Power  Company,  who  used  the  product  in  the 
manufacture  of  sulphurous  acid  for  their  sulphite  pulp  mill  at  Sault  Ste.  Marie. 

The  total  output  was  4,371  tons  valued  at  814,993,  a  reduction  of  2,629  tons  in  quantity 
and  82,507  in  value  as  compared  with  the  production  of  1901. 


Natural  Gas. 

The  yield  of  natural  gas  which  fell  off  in  19<»1  as  compared  with  1900  a^ain  suffered  a  diminu- 
tion in  1902.  Last  year's  production  amounted  in  value  to  8199,238,  as  against  $342,183  in 
1901.     The  decline  was  principally  in  the  Essex  field,  where  the  prohibition  of  export  I 
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to  Detroit,  having  been  imposed  in  October  1901,  had  a  full  year's  effect  upon  the  figures  of 
production.  The  method  taken  to  put  an  end  to  the  export  of  gas  from  the  Essex  field  well 
illustrates  the  powers  possessed  by  the  Provinces  by  virtue  of  their  owning  the  lands  under 
the  waters  forming  the  international  boundaries.  Some  years  ago  a  license  of  occupation  was 
granted  to  the  Interior  Construction  and  Improvement  Company  to  lay  down  pipe  lines  on 
that  part  of  the  bed  of  the  Detroit  river  opposite  a  given  point  within  the  limits  of  Ontario, 
the  right  to  cancel  the  license  being  reserved  to  the  Lieutenant-Governor  in  Council.  The 
company  laid  down  their  mains,  and  for  some  years  did  a  large  business  in  sending  gas  across 
to  the  city  of  Detroit.  Complaints  began  to  be  made  as  to  the  approaching  exhaustion  of  the 
gas  supply  by  inhabitants  of  the  field  who  wished  to  preserve  it  for  their  own  use.  On  investi- 
gation being  made  these  complaints  were  ascertained  to  be  well-founded,  and  an  Order-in- 
Council  was  passed  revoking  the  license  of  occupation,  which  at  once  brought  the  business  of 
exporting  gas  to  an  end.  Notwithstanding  stoppage  of  the  export,  it  does  not  appear  that 
there  has  been  any  increase  in  supply  or  pressure  of  gas  in  the  Essex  field.  In  the  town  0 
Leamington,  where  wells  owned  by  the  municipality  supply  the  inhabitants,  barely  enough  gas 
is  obtained  for  cooking  purposes.     None  is  used  for  heating. 

Following  are  the  figures  showing  value  of  natural  gas  produced  in  Ontario  during  the 
last  five  years : 

Year.  Value. 

1898  8301,600 

1899 440,904 

i9C0 392,823 

1901 342,183 

1902 199.23S 

The  production,  it  will  be  seen,  has  been  on  a  descending  scale  since  1899.  Last  year's 
yield  was  less  than  60  per  cent,  of  that  for  1901,  about  50  per  cent,  of  that  for  1900,  and  about 
45  per  cent,  of  the  output  for  1899. 

The  returns  show  that  there  are  169  wells  producing  gas  in  the  Province,  of  which  18  are 
situated  in  the  Essex  field,  120  in  the  Welland  field,  2  in  the  Bruce  peninsula,  and  the  remain- 
der in  Haldimand  county,  where  some  11  wells  have  been  sunk  near  Dunnville,  developing 
gas  territory  of  considerable  importance.  Eighteen  producing  and  thirteen  non-producing 
wells  were  bored  during  the  year.  The  number  of  miles  of  pipe  used  in  distributing  the 
gas  was  369,  and  the  number  of  employees  engaged  was  107,  to  whom  $55,618  was  paid  in 
wages.     The  bulk  of  the  production  from  the  Welland  field  goes  to  Buffalo. 

Taxation  of  natural  gas  companies  under  the  Supplementary  Revenue  Act  produced 
$6,308.95,  as  follows  : 

Provincial  Natural  Gas  &  Fuel  Company  of  Ontario  (Limited)   . $2,547  74 

United  Gas  and  Oil  Company,  of  Canada,  (Limited) 3,761  21 

Petroleum    and    Petroleum    Products. 

The  production  of  petroleum  was  less  than  in  1901,  being  18,185,592  imperial  gallons  of 
crude  oil  as  against  21,433,500  gallons  in  that  year.  The  reduction  of  the  yield  is  proceeding 
slowly,  being  to  some  extent  from  time  to  time  offset  by  the  finding  and  opening  up  of  new 
"  pools  "  or  "  fields."  Formerly  all  the  crude  oil  was  refined,  but  within  the  last  two  or  three 
years  an  increasing  proportion  has  gone  into  consumption  in  the  crude  condition  for  fuel  and 
gas-making  purposes.  The  quantity  of  crude  distilled  in  1902  was  15,630,592  gallons,  having 
the  remainder,  estimated  to  amount  to  3,555,000  gallons  to  be  devoted  to  other  uses 
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The  number   of  gallons  crude  produced  and  refined  and  the  quantity  and  value  of  the 
products  of  refinement  for  the  last  five  years  are  set  out  in  the  following  table  : 

PETROLEUM    AND    PETROLEUM    PRODUCTS    1898    TO     1902. 


Schedule. 


Crude  produced imp.  gals. 

"       distilled   

Value  of  crude  produced   

Value  distilled  products " 

Illuminating  oil imp.  gals. 

Lubricating  oil   

Benzine  and  naphtha     

Gas  and  fuel  oils  and  tar  .... 

Paraffin  wax  and  candles lb. 

Workmen  employed No. 

Wages  paid $ 


1898 


1899 


26,978. 

26,978, 
1,970 
1,122. 

12,281. 
2,043, 
1,240. 
8,047. 
2,616, 

263. 


977 
977 
534 
801 
622 
226 
967 
441 
086 
546 
455 


23,615,967 

23,615,967 

1,747,352 

1,021,528 

11,697.910 

2,087,475 

1,394,530 

5,410,915 

2,792,766 

491 

214,171 


1900 


23,381,783 

23,381,783 

1,869,045 

1,126,777 

11,783,755 

1,980,428 

1,4P3,599 

3,669,102 

4,599,683 

347 

163,077 


1901 


1902 


21,433.500 

17,745,182 

1,305,540 

980,222 

9,463,262 

764  861 

1,075,999 

2,652,987 

3,489,492 

351 

161,042 


18,185,592 

15,630,592 

1,298,961 

940,104 

7,720,866 

2,765,677 

902,847 

2,157,039 

2,433,127 

323 

169,398 


The  refining  business  which  was  concentrated  in  the  hands  of  the  Imperial  Oil  Company 
about  the  beginning  of  1899,  with  works  at  Sarnia,  is  now  shared  by  the  Canadian  Oil  Refining 
Company,  whose  refinery  is  situated  at  Petrolea.  The  manipulation  of  Ontario  crude  oil  has 
advanced  to  such  a  point  that  over  50  per  cent,  of  illuminating  oil  can  be  extracted,  and 
a  product  obtained  equal  in  quality  to  the  best  American  oil,  notwithstanding  the  greater  per- 
centage of  sulphur  found  in  Ontario  crude  as  compared  with  the  Pennsylvanian  article. 

A  good  deal  of  interest  was  created  by  the  finding  of  oil  later  in  the  year  in  the  town- 
ship of  Baleigh,  a  few  miles  south  of  Chatham.  A  "gusher  "  was  struck  by  Mr.  A.  T.  Gurd  of 
Petrolea,  in  November,  1902,  which  yielded  heavily  for  some  time  at  the  start.  It  soon  ceased 
flowing,  however,  and  has  since  hadto  be  pumped.  A  number  of  other  wells  were  put  down  in  the 
vicinity,  in  a  few  of  which  oil  was  obtained.  The  permanency  and  value  of  the  Raleigh  field 
remain  to  be  demonstrated,  but  there  are  grounds  for  hoping  that  a  productive  area  may  be  found. 
The  quality  of  the  oil  is  good.  The  locality  was  visited  by  Prof  Miller,  Provincial  Geologist 
and  Inspector  of  Mines,  who  furnishes  the  following  information  respecting  the  strike  of  oil 
and  the  geology  of  the  field  : 

THE    RALEIGH    OIL    FIELD. 

Oil  was  struck  in  a  drill  hole  which  was  put  down  on  lot  18  in  the  twelfth  concession  of 
the  township  of  Raleigh,  Kent  county,  last  November.  The  first  oil  was  shipped  on  the  27th 
of  that  month. 

As  the  well  was  what  is  known  as  a  flowing  well,  and  as  it  was  the  first  one  found  in  the 
township,  considerable  excitement  was  caused  by  the  discovery.  Twenty  or  more  drilling  rigs 
were  soon  at  work  in  the  vicinity,  and  at  the  time  of  my  visit  to  the  field  in  January  1903  over 
twenty-five  wells  had  been  drilled.  Work  has  been  continued  since  that  time.  Early  in  April 
60  wells  had  been  completed,  and  ten  were  being  drilled. 

The  first  well  drilled  was  located  by  Mr.  A.  T.  Gurd,  and  on  account  of  it,  being  a  flowing 
or  spouting  well  was  given  the  alliterative  name  of  the  "  Gurd  gusher."  It  was  soon  connected 
by  a  pipe  line  with  a  point  on  the  Michigan  Central  railway,  about  a  mile  distant,  and  became 
a  pumping  well,  like  so  many  others  from  which  the  oil  at  first  flows  of  its  own  accord.  It  is 
estimated  that  during  its  flowing  period  the  well  produced  about  1000  barrels  of  oil  per  day. 
At  the  time  of  my  visit  no  oil  was  being  produced  from  it  on  account  of  preparations  which 
were  then  being  made  for  the  installation  of  a  new  pumping  plant.  In  April  the  well  was  said 
to  be  pumping  25  barrels  per  day. 

The  log  of  this  well  does  not  appear  to  have'been  kept  very  carefully.  It  will  be  seen  by 
those  who  are  acquainted  with  drilling  operations  in  the  Ontario  oil  fields  that  the  thickness 
given  for  the  "  middle  lime  "  in  the  following  log  is  much  less  than  that  usually  found,  and  is  to 
be  accounted  for  probably  by  error  of  observation  on  the  part  of  those  in  charge  of  the  drilling 
operations.  The  log  also  shows  that  the  Hamilton  shale  is  somewhat  cut  downn  or  eroded  it 
this  point. 
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LOG    OF    THE    GURD    WELL,    LOT     l8,    CON.     12,    RALEIGH. 

Thickness. 

Boulder  clay 160  feet 

Shale 40     " 

Middle  lime 2     " 

Shale 73     " 

Lower  lime to  460     "   from  the  sur- 
face of  the  ground. 

A  well  which  was  being  drilled  on  lot  19  in  the  thirteenth  concession,  700  yards  from  the 
Gurd,  at  the  time  of  my  visit  showed  150  feet  of  boulder  clay  and  then  hard  pau,  sand  and 
gravel  to  220  feet,  the  point  reached  at  that  date.  The  greater  thickness  of  loose  material  at 
this  point,  as  compared  with  that  found  where  the  tirst  well  was  drilled,  gives  evidence  of  the 
presence  of  an  old  stream  or  river  channel.  It  is  stated  this  old  channel  was  found  to  be  100 
feet  deep. 

Of  the  following  logs  No.  1  is  said  to  represent  a  typical  well  of  the  district,  and  No.  2  a 
well  put  down  on  the  centre  of  lot  15  in  the  twelfth  concession  of  Raleigh. 

NO.     I. 

Boulder  clay  with  occasional  layers  of  sand  and  gravel ....  184  feet 

Shale to  205  " 

Limestone  (argillaceous)  5 to  211  " 

Shale to  240  " 

Limestone to  246  " 

Shale to  247 

Limestone  (middle  lime;  slightly  argillaceous) to  249  •' 

Shale to  278^  " 

Limestone,    very   slightly   argillaceous,  becoming   almost 

pure  lime  thereafter to  511  " 

The  last  is  what  is  known  as  the  '"  big  lime." 

NO.    2. 

Alluvium 140  feet 

Portage  shale 45     " 

Hamilton  shale 193     " 

Bottom  part  corresponds  to  what  is  given  under  No.  1. 

It  may  be  noted  that  a  well  put  down  at  Dresden  showed  200  feet  of  alluvium. 

The  anticline  which  had  been  only  roughly  outlined  in  the  neighborhood  of  the  Gurd  well  at 
the  time  of  my  visit  showed  a  dip  of  about  30  feet  in  one-half  mile  on  its  northern  side,  and 
about  the  same  dip  on  its  southern  face.  This  was  determined  by  the  drill  holes  which  had 
been  put  down,  the  underlying  rock  being  covered,  as  already  stated,  by  about  160  feet  of 
alluvium. 

The  part  which  an  anticlinal  structure  plays  in  prospecting  is  well  known  to  oil  men,  but 
for  the  benefit  of  the  general  reader  it  may  be  stated  that  in  the  Ontario  field,  and  in  most 
other  districts  of  the  world,  oil  is  found  only  where  the  rocks  have  taken  on  this  form,  i.  e. , 
where  they  have  been  bent  into  a  gentle  ridge-like  structure,  which  is  called  an  anticline. 

This  structure  in  rocks  is  of  course  discovered  with  difficulty  where  the  surface  is  occupied 
by  a  thick  mantle  of  drift  such  as  that  which  covers  the  solid  rocks  in  Raleigh.  That  the  oil 
in  this  district  was  not  discovered  by  mere  chance  or  by  drilling  at  random,  without  any  know- 
ledge of  the  structure  of  the  underlying  rocks,  will  be  evident  from  the  following  statement  : 
In  the  neighborhood  immediately  surrounding  what  is  now  known  as  the  Gurd  well  the  farmers 
had  put  down  a  number  of  wells  through  the  150  feet  or  so  of  alluvium  to  the  solid  rock  in 
order  to  get  water,  which  was  obtainable  in  quantity  only  at  this  depth.  The  water  from  one 
of  these  wells  was  found  to  carry  more  or  less  oil.  this  fact  of  itself  would  be  of  little 
significance  had  not  the  surrounding  wells  when  their  logs  wer^  studied  given  evidence  of  the 
presence  of  an  anticline  in  the  vicinity.  Mr.  Gurd,  who  was  travelling  through  the  district, 
had  his  attention  drawn  to  the  well  from  which  the  oily  water  came.  He  and  his  associates 
also  obtained  the  logs  of  other  wells  which  had  been  put  down,  and  from  these  it  was  quite 
evident  to  them  that  an  anticline  was  presents  This  was  seen  from  the  fact  that  the  bottom  of 
some  of  the  wells  struck  the  shale,  the  layer  of  rock  which  here  lies  immediately  under  the 
mantle  of  clay  and  sand,  at  greater  depth  than  others.  Moreover,  it  was  found  that  some  of 
the  wells  yielded  little  or  no  water,  while  others  gave  a  copious  supply,  thus  affording  evidence 
that  the  former  were  on  top  of  an  anticline,  from  which  the  water  ran  off  to  the  sides. 

"Characteristic  band  of  limestone  70  or  80  feet  above  the  "  lower  lime." 
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Of  course,  after  drilling  operations  had  begun  and  a  number  of  holes  put  down  for 
oil  additional  information  became  available,  by  means  of  which  the  outline  of  the  anticline  or 
protuberance  on  the  surface  of  the  shale  could  be  much  more  accurately  defined.  At  the 
time  of  my  visit  this  had  been  done  in  the  Raleigh  field,  so  that  experienced  oil  men  were 
able  to  tell  me  that  oil  would  be  struck  in  a  certain  well,  which  was  then  being  drilled,  some 
days  before  the  oil  horizon  was  really  reached.  When  the  latter  was  struck  the  oil  and  water 
spurted  to  a  height  in  the  air  which  was  estimated  to  be  sixty  feet.  It  is  stated,  however, 
that  this  well  has  produced  very  little  oil,  and  the  spouting  appears  to  have  been  due  to  the 
drill  having  struck  a  pocket  of  gas.  The  distance  from  the  only  two  others,  the  Gurd  and 
another,  in  which  oil  had  been  struck  at  that  time  was  four  or  five  miles.  It  will  thus  be  seen 
that  the  locating  of  oil  wells  rests  on  a  systematic  basis,  and  that  they  are  not  usually  discovered 
in  the  haphazard  way  that  many  persons  suppose. 

There  seems  to  be  a  slight  difference  as  regards  the  vertical  boundaries  of  these  important 
formations  or  rock  groups— the  Portage,  Chemung,  Hamilton  and  Corniferous— between  the 
description  given  in  the  Geological  Survey  Reports  on  the  district  and  those  followed  by  the 
oil  men.  The  latter  describe  the  rocks  of  these  formations  as  follows  :  The  Chemung,  or 
uppermost  formation,  is  a  uniform  shale,  while  the  upper  bed  of  the  Hamilton  may  be  either  a 
limestone,  an  argillaceous  limestone,  or  a  shale  which  is  commonly  called  "soap."  The  Che- 
mung, as  recognized  by  the  drillers,  is  said  to  be  black,  quite  sandy  and  stratified,  while  the 
Hamilton  shale  is  said  to  be  gray  when  dry,  and  to  show  little  stratification. 

The  Hamilton  "  soap  "  or  shale  which  passes  into  the  Corniferous  limestone  is  said  to  have 
a  thickness  ranging  from  25  to  30  feet.  The  limestone  referred  to  is  known  as  the  "big  lime  " 
or  "lower  lime.'' 

The  most  distinct  <*nd  persistent  limestone  in  the  Hamilton  is  what  is  called  the  "  middle 
lime."  It  lies  30  to  50  feet  above  the  "  lower  lime  "  and  varies  in  thickness  from  7  to  20  feet. 
It  is  always  present  while  other  layers  of  shale  and  limestone  in  the  Hamilton  may  vary  in 
position  or  be  wanting  altogether. 

The  top  limestone  is  persistent  in  thickness,  40  to  50  feet,  over  wide  areas. 

Where  the  top  of  the  Hamilton  is  in  place  this  formation  is  255  to  260  feet  in  thickness. 
Where  the  top  layer  is  not  found  below  the  Chemung,  the  formation  is  195  to  210  feet  in 
thickness. 

The  Oriskany  is  believed  not  to  be  present  in  the  southwestern  peninsula  of  the  Province. 
A  few  grains  of  sand  are  sometimes  found,  but  the  rock  is  principally  carbonate. 

The  only  producing  well  in  the  Raleigh  field  at  the  present  time,  April  1903,  is  the  Gurd, 
the  first  to  be  put  down. 

It  is  stated  that  a  little  oil  has  been  obtained  from  some  of  the  wells  which  have  recently 
been  sunk  in  the  vicinity  of  Thamesville. 


MIXING    ACCIDENTS. 

The  number  of  accidents  reported  to  the  Bureau  of  Mines  in  1902  was  17,  involving  22 
men,  and  causing  10  deaths.  This  is  an  improvement  over  1901,  when  29  casualties  occurred  to 
39  men,  of  whom  13  were  killed. 

Falls  of  rock  and  ore  and  unexpected  explosions  of  dynamite  continue  to  be  the  most 
fruitful  sources  of  accident.  The  former  was  unusually  prolific  last  year,  falls  of  one  kind  or 
other  being  responsible  for  8  out  of  the  10  deaths.  To  detect  hidden  seams  in  the  roofs  of 
workings  amid  darkness,  illuminated  only  by  miners'  candles,  is  at  best  a  difficult  and  uncer- 
tain task,  yet  the  only  way  to  secure  a  maximum  of  immunity  from  the  dangers  which  lurk  in 

ued  mck  or  opening  fissures  is  to  maintain  a  constant  and  systematic  examination  of  the 
roofs  and  walls  of  all  workings.  Ground  which  one  day  may  appear  perfectly  sound 
and  ring  true  to  the  scaler's  hammer,  may  the  next  be  shattered  by  the  effects  o 
some  blast  near  by  or  far  away  ;  or  moisture  percolating  from  the  surface  or  rising  from 
tl<»or  to  roof  may,  l.y  alternate  freezing  and  thawing,  produce  the  same  disintegrating  effects  in 
the  workings  of  a  mine  as  in  rock  masses  on  the  surface.  Nor  should  it  be  forgotten  that  in  a 
climate  like  ours,  where  the  winters  are  severe,  the  effects  of  freezing  water  are  much  mora 
marked  than  in  countries  where  frost  is  unknown  or  seldom  seen.  Open  pit  workings,  on 
account  of  the  free  access  to  them  of  snow,  rain  and  frost,  seem  especially  liable  to  falls  of  rock 
and  ore. 
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Human  life  is  precious,  and  no  pains  to  preserve  it  can  be  considered  too  great.  There  is 
a  laudable  desire  on  the  part  of  mining  companies  to  take  precautions  for  the  safety  of  their 
men  ;  a  desire  which  is  sometimes,  it  cannot  be  denied,  defeated  by  the  recklessness  and  foolish 
hardihood  of  the  men  themselves,  who  not  infrequently  despise  the  means  provided  for  their 
own  welfare,  and  reject  a  safer  method  involving  trouble  or  inconvenience  to  themselves 
in  favor  of  a  more  dangerous  one  which  saves  them  steps  or  time.  The  scaling  of  walls 
and  roofs  however  is  not  a  matter  which  conies  within  the  category  of  precautions  to  be  taken 
by  the  workmen.  It  is  one  for  managers  and  foremen  ;  and  even  on  selfish  grounds,  if  no 
other,  the  most  careful  measures  to  guard  against  falls  of  rock  or  ore  in  mine  workings  would 
be  well  repaid.  Nothing  tends  to  demoralize  a  force  of  miners  more  than  a  repetition  of  acci- 
dents due  to  causes  over  which  they  have  themselves  no  control,  and  a  gang  of  men  full  of 
anxiety  for  their  safety  cannot  in  the  nature  of  things  get  out  as  much  ore  or  do  as  much  work 
as  a  gang  working  in  the  knowledge  that  recent  and  thorough  examination  has  shown  the  roof 
under  which  they  are  laboring  to  be  sound  and  whole,  and  that  any  crack  or  fissure  which 
may  be  developed  will  be  revealed,  and  the  danger  from  it  eliminated  at  the  next  scaling  a 
short  time  ahead. 

On  the  other  hand,  explosives  are  in  the  main  used  and  handled  by  miners  and  workmen 
themselves.  The  temerity  with  which  powerful  and  uncertain  explosives  are  sometimes 
treated  is  almost  incredible.  Sticks  of  dynamite  have  been  known  to  be  carried  about  in  a 
miner's  pocket,  or,  to  keep  them  from  freezing,  in  his  boot  leg  or  shirt-bosom,  and  in  the  ab- 
sence of  a  pair  of  plyers,  a  convenient  method  of  fixing  caps  in  place  is  by  compressing  them 
with  the  teeth.  Bravado  impels  men  to  expose  themselves  during  a  blast  rather  than  take 
sufficient  cover,  and  missed  holes  are  not  treated  with  the  degree  of  suspicion  which  their  dan- 
gerous character  deserves.  There  is  no  satisfactory  way  of  protecting  men  from  themselves, 
and  to  the  end  of  the  chapter  there  will  doubtless  be  a  proportion  of  accidents  preventible  in 
their  nature,  but  preventible  only  if  prudence  and  common  sense  are  permitted  by  miners  to 
rule  their  dealings  with  explosives,  instead  of  recklessness  and  contempt  of  danger.  There  is 
reason  to  believe  that  in  some  cases  the  quality  of  the  dynamite  has  been  inferior,  either 
because  of  defective  manufacture  or  deterioration  through  long  keeping,  and  this  is  a  matter 
which  managers  should  carefully  guard  against. 

Deloro  Gold  Mine. 

One  P.  Flinn  was  shovelling  in  a  stope  of  the  Deloro  gold  mine,  owned  by  the  Canadian 
Goldfields  Limited,  on  29th  January,  when  a  piece  of  rock  fell  from  the  roof  above  him. 
striking  him  on  the  shoulder  and  fracturing  his  collar  bone.  Flinn  was  at  once  removed  to  the 
surface  where  he  was  given  medical  attendance,  and  afterwards  taken  to  Marmora.  On  L'Tth 
February  he  was  reported  as  quite  well  again. 

In  the  same  mine,  on  20th  May,  while  the  skip  was  being  hoisted,  one  of  the  wheels  came 
off,  and  falling  down  a  distance  of  100  feet,  struck  Thomas  Neal,  who  was  at  the  bottom  of  the 
incline,  on  the  left  foot,  crushing  it  severely.  The  wound  was  dressed  and  Neal  sent  home' 
The  mine  manager  states  that  the  company's  rules  require  the  foreman  to  examine  the  hoist 
rope  and  all  running  gear  every  Monday  morning  and  to  report  upon  their  condition.  The 
mine  skips  are  mounted  with  the  Anaconda  pattern  of  wheels.  One  of  the  latter,  it  was  found, 
had  cracked,  allowing  the  key  holding  it  to  fall  out  and  permitting  the  wheel  itself  to  become 
detached. 

Victoria   Mini:. 

On  14th  January  an  electrician  named  Harry  Long,  employed  at  the  smelter,  Victoria 
Mines,  was  directed  to  go  to  the  mine  to  repair  the  electric  light  plant;  and,  contrary  to  orders 
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posted  at  the  terminal  of  the  tramway,  boarded  a  backet  of  the  ferial  tramway  to  ride  to  the 
mine.  Seated  on  the  outer  ed<?e  of  the  bucket  he  swung  it  in  toward  the  tower,  causing  it  to 
collide  with  the  latter.  The  bucket  and  Long  were  thrown  to  the  ground,  a  distance  of  about 
13  feet,  and  Long's  leg  was  broken. 

The  following  day,  P.  Chener,  a  drill- runner's  laborer,  was  working  in  the  fourth  level, 
west  stope,  and  while  drilling  into  the  roof  in  the  rise  was  injured  by  a  piece  of  rock  falling 
on  him.     His  shoulder  was  broken  and  he  was  otherwise  severely  bruised. 

Ontario  Smelting  Works. 

The  nickel-copper  mattes  of  the  Canadian  Copper  Company  are  re-smelted  and  concentrated 
by  the  Ontario  Smelting  Works.  The  fine  flue  dust  is  collected  in  a  large  chamber  12  feet 
wide,  30  feet  long  and  18  or  20  feet  high  ;  and  it  is  part  of  the  routine  to  clean  out  this 
chamber  on  Sundays  when  the  furnaces  are  not  being  operated.  The  dust  is  very  hot  and 
must  be  cooled  with  water  before  it  can  be  handled  with  safety.  On  the  morning  of  23rd 
February,  a  man  named  George  Legault,  employed  by  the  contractor  for  this  work,  P.  For- 
tier,  entered  the  flue  chamber  and  while  throwing  water  on  its  contents  through  a  hcse,  was 
suddenly  overwhelmed  by  a  falling  mass  of  the  hot  dust,  which  burned  him  very  severely.  It 
is  believed  also  that  some  of  the  dust  got  into  his  lungs  and  so  hastened  his  death, 
which  took  place  a  few  hours  later.  It  was  contrary  to  the  company's  rules  for  any  one  to  go 
inside  the  flue  chamber  before  the  dust  was  cooled.  The  contractor  testifitd  that  he  himself 
and  one  or  two  other  men  were  in  the  room  with  the  deceased,  but  that  at  his  directions  they 
all  came  out  before  the  accident  occurred  except  Legault,  who  persisted  in  remaining  inside. 
An  inquest  was  held  by  Dr.  R.  B.  Struthers,  coroner,  and  the  jury's  verdict  exonerated  the 
Ontario  Smelting  Company  and  its  foreman  from  any  negligence,  but  found  that  the  contractor 
did  not  exercise  sufficient  authority  over  the  men  working  for  him. 

Canadian  Copper  Company's  Mines. 

At  the  Creighton  nickel  mine,  on  the  morning  of  25th  February,  Montrose  Hays,  foreman 
of  the  rock-picking  department,  descended  into  an  ore  bin  to  release  ore  clinging  to  the  side  of 
the  bin  and  refusing  to  discharge.  He  was  caught  by  the  sliding  ore  and  suffocated  before  he 
could  be  rescued.  The  ore  after  being  crushed  and  sent  over  the  j'g  table,  passes  through 
perforated  revolving  screens  and  assorts  itself,  according  to  size,  into  different  bins  beneath 
which  the  cars  are  placed  for  loading.  Sometimes  the  ore  in  one  of  these  bins  becomes 
matted  or  wedged  together,  and  must  be  loosened  or  shaken  up  before  it  will  descend. 
This  is  done  by  prying  the  ore  from  above  or  below  with  an  iron  bar.  Occasionally  an  arch 
of  ore  is  formed  from  side  to  side  of  the  bin,  the  pieces  below  the  arch  falling  through  and 
leaving  an  apparently  solid  mass  of  ore,  though  in  reality  only  a  crust.  Some  such  occurrence 
doubtless  induced  Hays,  who  is  described  as  an  energetic,  willing  young  man,  to  get  into  the 
bin,  the  more  easily  to  loosen  the  ore,  notwithstanding  that  the  orders  were,  as  he  was  aware, 
not  to  do  so.  No  one  saw  Hays  go  into  the  bin,  but  he  was  soon  missed  from  his  post,  and  hi» 
mittens  lying  on  the  rail  beside  the  bin  indicated  his  whereabouts.  The  aperature  at  the 
bottom  of  the  bin  was  opened  as  being  the  quickest  way  to  get  him  out,  but,  though  the  body 
was  quickly  recovered,  life  was  extinct.  A  coroner's  jury,  summoned  by  Dr.  R.  B.  Struthers, 
returned  a  verdict  to  the  effect  that  Hayes  met  his  death  from  being  suffocated  in  an  ore  bin 
at  the  Creighton  mine,  and  that  he  came  to  be  in  the  bin  by  accident  or  misadventure. 

At  No.  3  or  Frood  mine  on  11th  March,  a  miner  named  Oustavus  England  was  killed  by  a 
large  piece  of  rock  falling  from  the  roof  of  the  drift  in  which  he  was  working  and  crushing  hrn, 
causing  instant  death.     Coroner  Struthers  held  an  inquest,  at  which  evidence  was  given  that 


1902  Statistics  for  1902  45 


the  custom  was  to  scale  the  roofs  and  walls  of  workings  on  Sundays,  and  whenever  at  other 
times  there  seemed  to  be  a  necessity.  The  roof  in  question  was  scaled  on  Sunday,  2nd  March, 
when  it  appeared  to  be  quite  sound.  Foreman  Joseph  Harris  testified  that  he  had  carefully 
examined  the  roof  on  the  morning  of  the  accident,  and  thought  it  all  right.  Foreman  Hiram 
Walker  gave  like  testimony,  stating  that  he  had  examined  the  roof  that  day  ahead  of  the  men  and 
deemed  it  quite  safe.  Some  of  the  witnesses  thought  that  a  frost  the  night  before  followed  by 
a  heavy  thaw  in  the  morning  had  had  the  effect  of  loosening  the  mass  of  rock  or  ore — about  500 
lb.  in  weight — which  fell  on  poor  England.  The  fall  took  place  in  a  tunnel  or  drift  off  the 
main  stope,  at  which  point  the  roof  was  10  or  15  feet  from  the  botton  of  the  level,  and  50  or  55 
feet  below  the  surface.  The  coroner's  jury,  while  not  attributing  special  neglect  to  any  em- 
ploye of  the  Canadian  Copper  Company,  earnestly  recommended  that  increased  vigilance  be 
exercised  in  scaling  the  roofs  of  all  mines. 

Another  fatal  accident  of  a  similar  nature  occurred  on  3rd  April  in  the  Canadian 
Copper  Company  No.  2  mine,  when  two  Finlanders  named  Emil  Sarminen  and  John 
Kuski  were  killed.  The  men  were  working  under  the  brow  of  the  stope  at  the  entrance 
of  a  drift  when  a  piece  of  ore  weighing  about  two  tons  fell  upon  them  from  a  height  of  10  or  12 
feet  and  instantly  crushed  them  to  death.  It  is  stated  thnf  the  ground  at  this  point  was  scaled 
the  day  before  the  accident  and  again  on  the  morning  of  the  day  the  fall  took  place,  and  that 
all  the  men  working  in  the  pit  were  satisfied  there  was  no  danger.  The  surface  of  the  ore 
which  fell  showed  some  frost,  indicating  that  there  was  a  seam  into  which  the  frost  had  pene- 
trated, and  that  as  the  frost  came  out  the  block  of  ore  was  loosened.  An  inquest  was  held  by 
Dr.  Struthers.  The  jury  simply  found  that  the  men  accidentally  came  to  their  death  by  being 
crushed  under  falling  ground,  without  attempting  to  place  the  responsibility  tor  the  occurrence 
upon  any  one. 

An  Italian  workman  named  ArasoGalaso,  who  was  working  for  contractor  D.  L.  McKinnon 
atthe  Copper  Cliff  roast  yard,  was  injured  on  4th  August  by  the  effects  of  a  blast  set  off  in  roasted 
ore.  The  regular  blaster  blew  his  whistle,  lit  the  fuse  and  at  once  withdrew  in  one  direction, 
supposing  Galaso  to  have  done  the  same  in  another  direction,  but  on  returning  to  see  what  the 
blast  had  accomplished  he  found  Galaso  lying  on  the  ground.  He  had  been  struck  by  flying 
ore,  his  face  being  badly  bruised,  his  left  wrist  dislocated,  and  his  eyesight  injured.  The 
shock  was  a  severe  one,  but  the  wounds  were  not  of  a  dangerous  character.  The  contractor 
reports  that  the  ore  in  which  the  blasting  was  being  done  was  cold. 

At  the  Creighton  open  cut  mine  a  power-drill  helper  named  Thomas  McHugh  met  his 
death  on  15th  December  by  being  precipitated  down  the  stope  from  a  point  about  15  feet  be- 
low the  surface.  McHugh  was  on  his  way  down  to  a  bench  on  which  the  drill  was  set  up,  be- 
ing followed  by  W.  D.  McKerrow,  the  driller.  The  latter  stepped  on  a  small  projection  of 
rock  which  gave  way,  and  falling  down  struck  McHugh  on  the  breast,  causing  him  to  lose  his 
balance  and  fall  to  the  bottom  of  the  stope,  a  distance  of  about  40  feet.  He  was  taken  up  suf- 
fering from  concussion  of  the  brain,  and  died  next  morning  at  3  o'clock.  Coroner  Struthers 
conducted  an  inquest,  from  the  evidence  given  at  which  it  appears  that  the  stope  had  been 
scaled  the  previous  day,  Sunday,  and  left  in  what  was  considered  good  shape.  A  rope  fastened 
to  boulders  at  the  top  led  down  the  stope  for  the  protection  of  miners,  but  McHugh  did  not 
make  use  of  the  rope  in  descending.  The  bench  on  which  the  deceased  was  standing  was  only 
four  feet  wide.  It  was  not  perfectly  level,  and  from  this  somewhat  insecure  footing,  the  shock 
of  the  falling  stone— which  was  about  the  size  of  a  man's  head— was  sutlicient  to  dislodge  him. 
There  was  some  discrepancy  of  testimony  among  the  witnesses  as  to  the  sufficiency  of  the  scal- 
ing done  on  the  previous  day,  some  alleging  that  loose  pieces  of  "  muck  "  had  been  left  near 
where  the  drdlers  were  working.     The  jury  were  not  unanimous  in  their  finding.     A  majority 
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verdict,  signed  by  eight  jurymen,  stated  "that  Thomas  McHugh  came  to  his  death  from  a  fall 
in  Creighton  mine,  and  that  he  was  made  to  fall  by  a  piece  of  loose  rock  falling  and  striking 
him  ;  and  we  believe  there  was  negligence  in  having  that  part  of  the  mine  in  the  condition  it 
was  in  "  The 'remaining  five  jurymen  rendered  a  minority  verdict,  holding  the  fall  to  have 
been  purely  accidental.  The  majority  seem  to  have  based  their  view  as  to  the  condition  of  the 
stope  on  the  presence  of  loose  material  upon  it,  and  the  narrowness  of  the  bench  upon  which 
the  drillers  had  to  stand  while  working.  McHugh's  usual  occupation  was  that  of  a  trammer, 
and  he  had  been  put  on  as  "  helper  "  for  the  first  time  on  the  day  he  was  killed. 

Big  Master  Gold  Mine. 

An  explosion  of  dynamite  in  the  Big  Master  gold  mine  on  17th  March,  severely  injured 
John  Archibald  and  John  St.  Amand,  and  less  severely  Malcolm  Spear  and  George  Robinson. 
<  >n  the  accident  being  reported  to  the  Bureau  of  Mines,  Inspector  of  Mines  Carter,  being  in  the 
neighborhood,  was  instructed  to  investigate  the  circumstances,  and  report.  The  substance  of 
Mr.  Carter's  report  is  as  follows  :  The  four  injured  men  comprised  one  of  the  eight-hour  shifts 
who  were  sinking  the  main  shaft,  and  hnd  begun  work  at  3  p.m.  The  previous  shift  had  com- 
pleted drilling  the  round  of  16  holes,  and  it  remained  for  this  gang  to  load,  blast  and  muck  out. 
The  centre  sink  of  eight  holes  was  blasted  out,  eight  discharges  counted,  and  the  muck  re- 
moved. The  remaining  holes  were  then  loaded  and  fired,  but  only  six  discharges  were  counted. 
On  partially  removing  the  muck,  the  two  missed  holes  were  found  with  the  burnt  fuses  still  in 
place.  Archibald  and  St  Amand  began  picking  out  the  loose  shattered  rock  at  the  bottom  of 
the  shaft,  Spears  and  Robinson  standing  back  out  of  the  way.  While  thus  engaged  Archi- 
bald's pick  struck  and  exploded  some  loose  dynamite,  the  resulting  injuries  being  :  to  Archi- 
bald, leg  broken,  two  fingers  blown  off,  face  and  eyes  cut  and  eyesight  destroyed  ;  to  St. 
Amand,  jaw  broken,  face  and  eyes  injured  ;  to  Spear,  face  and  one  eye  cut  and  bruised  ;  to 
Robinson,  hand  and  face  bruised  and  cut,  but  not  seriously.  Those  on  the  surface  hearing  the 
unexpected  explosion  hurried  below  and  brought  up  the  injured  men,  who  were  all  cared  for  as 
well  as  possible  under  the  circumstances.  The  nearest  physician,  Dr.  White  of  Wabigoon,  ar- 
rived in  13  hours'  time  and  Dr.  Blair  of  Dryden,  9  hours  later.  On  19th  March  the  men  were 
driven  to  Wabigoon  and  taken  thence  by  rail  to  Winnipeg,  where  they  were  placed  in  the  hos- 
pital, and  soon  began  to  mend.  How  the  loose  dynamite  came  to  be  in  the  bottom  of  the  shaft 
could  not  be  ascertained,  but  an  examination  of  the  remaining  stock  of  the  explosive  showed  it 
to  be  in  poor  condition,  and  its  destruction  was  ordered.  Directions  were  also  left  the  mana- 
ger to  inspect  drilling  and  blasting  operations  frequently  enough  to  be  certain  that  all  missed 
hides  were  found  and  entirely  discharged  before  resuming  operations  in  working  faces. 

Elsie  Nickel  Mine. 

The  premature  explosion  of  a  sand  blast  at  the  Elsie  nickel  mine,  the  property  of  the  Lake 
Superior  Power  Company,  on  19th  March,  injured  James  Thompson,  powderman,  and  Robert 
Neil,  block-holer,  the  former  so  seriously  as  to  necessitate  amputation  of  the  left  leg  above  the 
knee,  and  the  latter  somewhat  less  severely  in  the  head,  back  and  right  leg.  Both  were  re- 
moved to  the  Sudbury  general  hospital,  where  Thompson  died  in  24  hours.  Neil's  bruises  were 
sufficient  to  keep  him  indoors  for  ten  days  or  so.  The  fuse  connected  with  the  charge  of  dyna- 
mite seems  to  have  burned  faster  than  was  expected,  thus  causing  an  explosion  before  the  men 
got  out  of  the  way.  There  were  no  others  present  when  the  accident  occurred,  and  after  mak- 
ing inquiries  Coroner  Struthers  did  not  consider  an  inquest  called  for,  in  which  view  Mr.  A.  G. 
Browning,  District  Crown  Attorney,  concurred. 

On  8th  May  another  employee  of  the  Elsie  mine,  named  Peter  Morrison,  had  the  fir3t 
finger  of  his  left  hand  caught  by  the  dump  bucket  and  slightly  crushed. 
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Radnor  Iron  Mine. 

A  mass  of  rock  falling  down  the  incline  at  the  open  pit  workings  of  the  Radnor  iron  mine, 
owned  by  the  Canada  Iron  Furnace  Company,  and  situated  on  lot  16  in  the  ninth  concession 
of  the  township  of  Grattan,  caused  the  death  of  Peter  Larmond,  or  L' Armour,  on  29th 
April.  Larmond  was  about  67  years  of  age,  infirm  and  slightly  deaf,  and  when  the  rock 
tumbled  down  the  slope  the  other  men  who  were  working  on  the  pit  bottom  ran  up  the  sides 
and  escaped  without  difficulty,  while  the  older  and  less  active  man  was  caught  and  crushed  by 
the  falling  pieces.  His  injuries  were  very  severe,  both  legs  being  broken  and  internal  injuries 
inflicted,  and  they  resulted  in  his  death  in  about  32  hours  after  the  accident.  Dr.  Channon- 
house  was  the  attendant  physician,  but  no  coroner  was  notified,  the  mine  superintendent,  Mr. 
D.  J.  McCuan,  being  under  the  impression  that  Dr.  Channonhouse  himself  was  still  a  coroner, 
as  he  had  previously  been.  Mr.  W.  G.  Miller,  in  his  capacity  as  Inspector  of  Mines,  was  in- 
structed to  visit  the  mine  and  make  an  investigation,  which  he  did  under  oath.  The  state- 
ments of  the  various  witnesses  who  were  called  went  to  show  that  the  superintendent  and 
mine  foreman  had  always  taken  the  necessary  precautions  to  guard  against  accidents,  and  that 
the  rock  which  fell  had  given  no  previous  indications  of  being;  loose  or  in  any  way  dangerous. 
No  blame  appeared  to  attach  to  any  one  on  account  of  the  accident. 

Helen  Iron  Mine. 

The  Helen  iron  mine,  Michipicoton  Mining  Division,  was  the  scene  of  a  fatal  accident  on 
26th  August,  when  a  "mucker"  named  August  Anderson,  Finlander,  was  caught  by  a  rock, 
which  had  been  loosened  by  a  blast,  rolling  down  the  steep  incline  of  the  open  pit  and  crushing 
him,  causing  instant  death.  The  blast  was  a  preliminary  one  set  off  to  "spring"  the  bottom  of 
a  deep  hole  and  prepare  it  for  the  final  charge,  and  on  such  occasions  it  is  the  duty  of  the 
"powder  monkey"  to  notify  the  men  working  near  by  to  stand  back.  Anderson,  however,  it 
is  stated,  paid  little  or  no  attention  to  the  warning,  not  even  leaving  his  car,  the  result  being 
that  he  was  killed  in  the  manner  described.  There  is  no  coroner  at  the  Helen  mine,  but  Mr. 
M.  B.  R.  Gordon,  justice  of  the  peace,  was  notified  of  the  accident,  and  he  gave  it  as  his 
opinion  that  an  inquest  was  unnecessary.  Anderson  was  a  married  man  about  45  years  of  age, 
and  had  been  employed  at  the  mine  about  three  years. 

A  similar  casuality  occurred  at  this  mine  on  17th  October,  when  one  Peter  Karcona,  a 
machine  helper,  was  killed  by  some  ground  which  gave  way  about  20  feet  above  where  he  was 
working  in  the  open  pit,  falling  upon  him  and  crushing  his  skull.  The  foreman,  C;t-sar  Cain, 
saw  the  rock  beginning  to  fall,  and  shouted  a  warning  to  the  miners,  all  of  whom  got  out  of 
the  way  but  the  deceased.  The  rock  had  shown  no  symptoms  of  being  loose.  No  inquest  was 
held. 

Moore  Iron  Mine 

At  the  Moore  iron  mine,  Hastings  county,  worked  by  Mr.  Arthur  Coe,  Madoc,  on  3rd  Sep- 
tember a  derrick  suddenly  gave  way  through  the  breaking  of  the  mast,  and  was  precipitated  into 
the  pit,  where  it  fell  upon  a  miner  named  Joseph  Sanford,  aged  18,  breaking  his  right  leg  and 
crushing  his  left  ankle.  The  derrick  had  been  in  use  less  than  two  years,  and  was  considered 
equal  to  the  tasks  imposed  upon  it. 

A  summary  table  of  the  accidents  is  given  below,  from  which  it  will  be  seen  that  of  the  22 
affected,  3  were  slightly  and  9  seriously  injured,  while  10  were  either  killed  outright  or  died 
shortly  after  being  hurt.  Five  of  the  rnen  were  working  above  ground  when  injured,  and 
17  below  ground. 
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MINING  AGENCIES. 
The  mining  land  agencies  at  Sudbury  and  Rat  Portage  have  as  usual  been  found   very 
useful  to  the  mining  community.     The  agents,  Messrs.  T.  J.  Ryan  and  L.  C.  Charlesworth 
respectively,  report  briefly  on  the  operations  of  their  offices  as  follows  : 

Mr.  Ryan  states  :  "  There  was  brisk  mining  activity  during  the  year,  especially  in  the  iron 
range  in  Hutton  township  and  vicinity.  Other  parts  of  the  Sudbury  district  were  more  care- 
fully explored  for  nickel  and  with  very. satisfactory  results.  In  this  latter  work  Mr.  Edison's 
party,  under  Mr.  J.  V.  Miller,  put  in  a  faithful  season's  work.  About  8,660  acres  of  land 
were  appliedrfor  at  the  Sudbury  Agency,  and  the  sum  of  $1,663  forwarded  to  the  Crown  Lands 
Department.  More  applications  would  be  t  iken  and  more  money  received  during  the  year  at 
the  Agency,  only  that  many  prospectors  and  companies  have  their  own  solicitors  at  Toronto 
and  other  places  who  do  that  part  of  the  work  for  their  clients,  and  the  Agency  does  not  get 
the  credit  for  it.  However,  this  course  seems  to  work  agreeably  for  all  parties  concerned,  and 
does  not  detract  in  the  least  from  the  usefulness  of  the  Mining  Agency. 

"  This  year  the  correspondence  was  greatly  increased,  and  the  actual  attendance  of  people 
at  the  office  was  double  that  of  the  previous  year.  The  land  roll  has  been  constantly  in  use» 
and  has  been  a  great  assistance  to  prospectors  and  others.  \  great  number  of  strangei'3  from 
the  United  States  and  different  parts  of  the  old  country  have  personally  used  the  office  and 
have  obtained  maps,  reports,  mining  regulations  and  other  general  information  required  in  a 
strange  place.  Some  of  these  were  gentlemen  of  experience  from  the  States  and  Australia,  and 
they  freely  expressed  the  opinion  that  the  Report  of  the  Bureau  of  Mines  of  Ontario  was  a 
valuable  work,  and  the  maps  were  far  ahead  of  the  maps  used  in  their  country,  and  our  Depart- 
ment of  Mines  well  abreast  of  other  countries.  Une  gentleman  told  me  that  a  map  in  Aus- 
tralia not  as  complete  as  our  "  Sudbury  Mining  District"  map  cost  5  shillings  at  the  Land 
Office  Department  there,  and  he  greatly  preferred  our  map  which  we  gave  free  to  prospectors. 
"The  land  roll  has  been  invaluable  to  people  requiring  immediate  information  before 
going  out  to  prospect,  and  it  would  be  a  great  boon  if  some  more  townships  were  added,  where 
mining  is  most  active.  During  the  past  year  an  enormous  quantity  of  Bureau  Reports,  Mining 
Acts,  maps,  Game  Acts,  etc.,  etc.,  were  distributed  from  the  Agency  to  applicants  who  person- 
ally came  for  them.  In  fact  the  supplies  were  exhausted  several  times.  The  Provincial  Assay 
Office  at  Belleville  is  a  decided  help  to  prospectors,  and  is  being  more  appreciated  each  year. 

"  The  possibility  of  coal  being  discovered  in  New    Ontario   is  a  '  burning  question  '  with 
the  people  up  here.     The  fuel  problem  is  getting  to  be  a  serious  one.     Wood  is  getting  scarce 
and  dearer,  and  coal  brought  in  by  rail  is  dear  at  all  times,  and  especially  this  year." 
Mr.  Charlesworth  reports  under  date  of  3rd  January,  1903  : 

"  This  year  has  shown  some  increase  over  19U1  in  the  volume  of  business  done,  the  activity 
chiefly  centring  in  the  vicinity  of  Eagle  lake.  A  considerable  amount  of  American  capital  has 
become  interested  in  the  region  mentioned  during  the  past  few  months,  and  work  has  been 
carried  on  at  the  Baden-Powell,  Viking,  Golden  Eagle  and  Grace  mines.  The  results  have  led 
prospectors  toward  Eagle  lake,  and  hence  the  greater  number  of  applications  have  been  made 
for  land  in  that  vicinity,  and  fewer  than  usual  around  the  Lake  of  the  Woods. 

"  During  the  year  the  sum  of  $4,927.17  was  forwarded  through  this  office,  being  more  than 
twice  as  much  as  in  1901,  and  applications  were  received  covering  more  than  8,000  acres  of 
land. 

"  Prospectors  and  others  have,  as  usual,  made  constant  use  of  the  office  in  seeking  informa- 
tion regarding  mining  lands,  and  many  maps,  blank  affidavit  and  application  forms,  Reports  of 
the  Bureau  of  Mines,  and  copies  of  the  Mines  Act  have  been  furnished  to  those  requiring  them. 
"  I  receive  many  requests  for  a  recent  map  of  Eagle  lake,  as  well  as  for  a  map  of  the  country 
lying  north  and  east  from  Whitefish  bay,  where  indications  would  point  to  some  activity  next 
season,  as  it  appears  likely  that  mining  operations  will  be  carried  on  at  several  properties  in 
that  vicinity." 
4  M. 
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GOVERNMENT  DIAMOND  DRILLS. 

The  two  diamond  drills  owned  by  the  Government  have  been  in  steady  use  during  ihe 
past  year,  one  in  the  continuous  employ  of  a  single  company,  and  the  other  serving  a  number 
of  different  parties.  Both  machines  were  made  by  the  Sullivan  Machinery  Company  of  Chi- 
cago, the  larger  one  a  "  C  "  drill  capable  of  boring  to  a  depth  of  1,200  or  1,500  feet,  and  the 
other  an  "  S,"  boring  to  a  depth  of  500  feet,  the  core  extracted  by  the  first  having  a  diameter 
of  an  inch  and  an  eighth,  and  that  by  the  second  or  "  S  "  drill  of  fifteen-sixteenths  of  an  inch. 
Under  the  regulations  governing  the  use  of  the  drills,  35  per  cent,  of  the  actual  cost  of  opera- 
tions is  borne  by  the  Bureau  of  Mines. 

The  "  C  "  Drill. 

In  January  1902  this  drill  was  placed  at  the  service  of  Mr.  J.  M.  Clark,  K.C.,  of  Toronto, 
representing  American  capitalists,  and  sent  to  the  vicinity  of  Steep  Rock  lake,  on  the  Atikokan 
iron  range,  to  explore  a  number  of  locations  for  workable  bodies  of  iron  ore.  The  drift  in  that 
neighborhood  is  plentifully  sprinkled  with  fragments  of  excellent  hematite,  indicating  the 
probable  presence  of  bodies  of  the  same  in  place.  Since  putting  the  drill  at  work  boring  opera- 
tions have  been  continuous,  and  are  likely  to  go  on  for  some  time  to  come.  The  results  of  the 
work  appear  to  be  such  as  to  warrant  faith  in  the  ultimate  success  of  the  efforts.  Large  camp 
buildings  have  been  erected  and  give  an  appearance  of  permanency  to  the  undertaking.  As  it 
is  not  possible  to  arrive  at  the  total  cost  of  drilling  until  the  completion  of  the  work,  the  expense 
at  this  place  is  not  included  in  the  accompanying  table. 

The  "  S  "  Drill. 

Towards  the  end  of  February  1902  the  "S  "  drill  was  sent  at  the  request  of  Mr.  Rinaldo 
McConnell  of  Ottawa,  to  explore  a  graphite  property  belonging  to  him  at  Oliver's  Ferry,  in  N. 
Klmsley  township,  a  few  miles  southeast  of  Perth.  The  drill  was  in  operation  there  from  1st 
March  until  26th  April,  during  which  time  seven  holes  were  bored  to  a  depth  of  196,  110,  175, 
68,  37,  35  and  40  feet  respectively.  A  number  of  graphite-bearing  beds  or  zones  were  cut  by 
the  drill,  varying  in  width  along  the  course  of  the  holes  from  2  to  19  feet,  and  in  quality  from 
lean  to  rich.  The  rock  bounding  the  mineral  was  made  up  of  crystalline  limestone  and  altered 
granite,  both  of  Archaean  age,  and  on  the  whole  it  drilled  easily  and  at  small  cost  per  foot. 
Occasional  delays  were  caused  by  the  gravel  of  the  overlying  drift  getting  into  the  bore-holes. 
The  gross  cost  of  the  work  was  §487- 82,  or  74  cents  per  foot ;  and  the  net  cost  to  the  operator, 
48  cents  per  foot.  For  the  depth  drilled  the  cost  for  diamonds  was  low,  amounting  to  but 
§31.13,  or  5  cents  per  foot. 

<  in  1st  May  1902  at  the  request  of  Mr.  Ceorge  C.  Gibbons  of  London,  Ont.,  and  others, 
the  drill  was  shipped  to  South  River  and  thence  taken  13  miles  farther  west  by  road  to  lot  136 
in  concession  B,  Lount  township,  Parry  Sound  district,  belonging  to  the  above  parties.  This 
property  shows  some  outcroppings  of  magnetic  iron  ore  which  it  was  desired  to  explore  by 
means  of  the  drill.  Operations  continued  until  24th  May,  by  which  time  three  holes  had  been 
bored  to  depths  of  29.  31  and  92  feet  respectively,  a  total  of  152  feet.  The  formation  of  horn- 
blendic  rock  interspersed  with  occasional  narrow  quartz  veins  was  hard  to  drill,  making  the 
wear  and  tear  on  diamonds  amount  in  the  gross  to  $27.87,  or  18  cents  per  foot.  The  total  cost 
was  $278.26,  or  $1.83  per  foot  ,  and  the  net  cost  to  the  operators  (after  deducting  the  Govern- 
ment's sh;ire,  35  per  cent.)  $180.86  or  $1.19  per  foot.  Several  veins  or  bands  of  magnetite, 
for  the  most  part  of  narrow  width,  were  struck. 

From  here  the  drill  was  moved  about  half  a  mile  across  country  to  lot  137,  in  concessioi  B 
of  Lount  township,   the  property  of  Mr.   George  Archer  of  Mecunoma  P.O.,  to  prospect  for 
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magnetic  iron  there.  The  duration  of  the  work  was  from  2nd  June  to  7th  June.  Only  one 
hole  was  bored,  and  that  to  a  depth  of  50  feet,  through  hornblende  and  mica  schist,  and  with- 
out striking  any  iron  ore.  The  total  expenses  amounted  to  $61.13,  or  $1.22  per  foot  ;  and  the 
net  cost  to  the  operator,  80  cents  per  foot.  The  loss  in  diamonds  came  to  24  cents  per  foot  on 
the  gross  amount. 

On  9th  June  the  drill  was  taken  to  Mr.  George  W.  Fowke's  property,  lot  32  in  the  eighth 
concession  of  Lount  township,  in  the  same  neighborhood  as  the  two  previously  explored  loca- 
tions. This  also  was  reported  to  show  outcroppings  of  iron  ore.  The  drill  was  in  operation 
for  six  days  and  sank  two  holes  to  a  depth  of  51  and  30  feet  respectively,  a  total  of  81  feet, 
through  a  formation  of  hornblende  gneiss  and  hornblende  schist,  in  each  of  which  a  narrow 
vein  of  magnetite  was  cut.  The  exposures  of  this  iron  ore  were  found  to  be  not  very  contin- 
uous in  depth  or  length  The  gross  cost  of  the  work  was  $72.69,  or  90  cents  per  foot ;  and 
the  net  cost  58  cents  per  foot.  Wear  and  tear  of  diamonds  amounted  to  19  cents  per  foot  on 
the  gross  expenditure. 

Having  the  drill  in  the  district,  John  Paget  and  others  of  Sundridge  also  decided  to 
take  advantage  of  the  opportunity  and  engage  it  to  explore  a  quartz  deposit  of  theirs  supposed 
to  be  auriferous.  This  outcrops  on  lot  20  in  the  tenth  cor^ession  of  Strong  township,  Parry 
Sound  district,  and  here  on  24th  June  the  drill  was  taken  and  set  in  operation.  From  then 
until  8th  July  two  holes  were  bored,  one  to  a  depth  of  70  feet  and  the  other  to  a  depth  of  40 
feet,  a  total  of  110  feet.  The  formations  drilled  through  were  reported  by  the  drill  manager 
to  be  quartzite,  gneiss  and  the  quartz  body  itself.  They  proved  to  make  very  hard  drilling, 
even  polishing  the  diamonds,  and  as  a  result  progress  was  somewhat  slow.  The  gross  expend- 
iture amounted  to  $160.50,  or  $1.46  per  foot ;  and  the  net  to  95  cents  per  foot.  The  cost 
included  in  the  gross  expenditure  for  loss  of  diamonds  was  $36.20,  or  39  cents  per  foot. 

From  about  9th  July  until  near  the  end  of  November  the  drill  was  employed  by  Mr.  Lewis 
Stockton  of  Buffalo,  N.Y.,  and  his  associates,  for  the  purpose  of  testing  for  nickeliferous  ore  on 
an  outcropping  of  rock  on  lot  5  in  the  fifth  concession  of  the  township  of  Falconbridge,  Nipissing 
district,  situated  about  12  miles  north  of  Wahnapitae  station  on  the  0.  P.  Ry.  The  drill  man- 
ager reported  the  formation  to  be  a  dark  quartzose  schist,  very  hard  and  compact,  and  having 
crystalline  texture,  and  frequently  much  fractured,  all  combining  to  make  the  drilling  slow. 
The  diamonds  wore  to  a  smooth  polish,  entailing  constant  resetting  and  a  heavy  consumption 
of  blank  bits.  The  severe  strain  put  upon  the  drill  itself  whenever  a  fissure  was  struck  in  the 
rock  caused  considerable  wear  and  tear  to  the  whole  plant,  so  that  altogether  the  drilling  at 
this  property  was  the  most  expensive  done  during  tho  year.  The  gross  cost  amounted  to 
$2,095.35,  or  $3.43  per  foot  ;  and  the  net  cost  to  the  operators,  after  the  deduction  of  the 
Government's  share  of  35  per  cent,  to  $1,361.95,  or  $2  23  per  foot.  The  item  for  diamonds 
in  the  gross  figure  amounted  to  $695.54,  or  $1.14  per  foot.  In  the  work  of  exploration  five 
holes  were  bored  to  the  depths  of  146,  125,  150,  47,  and  142  feet  respectively,  a  total  of  610 
feet.  They  were  put  down  from  both  sides  of  an  outcropping  of  quartzose  schist  rising  above 
the  low  swampy  ground  of  the  locality.  Apparently  no  mineral  of  any  kind  was  visible  over 
the  surface  of  this  rock  ;  but  prospecting  by  the  magnetometer  had  found  strong  magnetic 
attraction  on  the  spot,  and  the  presence  underground  of  a  body  of  nickeliferous  pyrrhotite  was 
accordingly  inferred.  The  drill  holes  were  located  with  the  view  of  striking  this  supposed  ore 
body,  but  nothing  of  value  was  encountered. 

Immediately  on  the  completion  of  drilling  in  Falconbridge,  the  drill  was  shipped  to 
St.  Mary's  at  the  request  of  Mr.  H.  B.  Harrison  of  Owen  Sound,  to  explore  the  limestone 
formation  on  lot  17  in  the  Thames  concession  of  Blanshard  township,  county  of  Perth,  about  a 
mile  and  a  half  west  of  the  town  of  St.  Mary's.     Bed  rock  lies  at  a  considerable  depth  below  the 
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surface  over  most  of  the  lot  and  it  was  only  after  several  preliminary  tests  that  the  higher  points 
were  located,  from  7  to  48  feet  down.  The  drift  being  made  up  of  clay  and  many  boulders  it 
was  necessary  to  drive  stand-pipes  to  bed  rock  in  each  of  the  four  holes  sunk,  preparatory  to 
drilling  the  limestone.  The  deepest  hole,  48  feet,  was  opened  up  by  Mr.  Harrison  with  a  churn 
drill,  in  order  to  save  time  while  the  others  were  being  drilled.  Three  of  the  holes  were  located 
along  the  bank  of  the  St.  Mary's  river  and  the  fourth  at  a  point  about  one  mile  north.  They 
measured  in  depth  87,  65,  59  and  88  feet  respectively,  or  a  total  of  251  feet,  not  counting  the 
48  feet  done  by  the  churn  drill  ;  07,  52,  52,  and  40  feet  being  their  respective  depths  in  the 
limestone.  The  latter  made  easy  drilling  ;  but  the  boulders  in  the  clay  bed  gave  considerable 
trouble,  and  this,  with  the  time  lost  in  finding  suitable  locations  for  the  holes  and  the  expense  for 
casing  brought  the  total  cost  to  a  higher  figure  than  if  the  drilling  had  been  in  limestone  alone. 
The  gross  figure  was  §499.77,  or  SI. 99  per  foot  ;  and  the  net,  $324.86,  or  $1.29  per  foot,  The 
expense  for  diamonds  used  was  small  for  the  distance  sunk,  being  only  $7.35,  or  3  cents  per  foot. 
From  here,  after  undergoing  some  repairs  at  St.  Mary's,  the  drilling  plant  was  sent  to 
Port  Colborne  to  bore  again  in  limestone  formation  on  part  of  lot  32  in  the  first  concession  and 
parts  of  lots  19,  20  and  23  in  the  second  concession  of  Humberstone  township,  county  of 
Welland.  The  work  in  this  instance  was  done  by  Mr  John  H.  Smith  of  Port  Colborne,  the 
purpose  being  to  ascertain  the  quality  of  the  limestone  with  depth  and  also  at  those  points 
where  covered  with  clay.  On  lot  23  in  the  second  concession  nine  holes  were  drilled  from  14 
feet  to  41  feet  in  depth  ;  on  lot  20  in  the  same  concession,  four  holes,  from  10  feet  to  31  feet 
in  depth;  and  on  lot  19,  one  hole  23  feet  in  depth,  total  amount  being  309  feet.  The  form- 
ation as  reported  by  the  drill  manager  was  found  to  be  made  up  of  a  shallow  stratum  of  lime- 
stone of  a  somewhat  flinty  nature  overlying  other  strata  of  slate  and  flint  and  of  these  latter  two 
mixed.  It  was  severe  on  diamonds  and  bits  so  that  this  item  of  expense  in  connection  came 
fairly  high,  in  all  to  $146.90,  or  48  cents  per  foot.  The  period  of  operation  being  in  the  middle 
of  winter,  namely  from  5th  January  to  24th  February,  considerable  difficulty  was  experienced 
in  supplying  water  for  use  of  the  drill  plant,  nevertheless  good  progress  was  made.  The  total 
cost  of  the  work  was  $831.69,  or  S2.69  per  foot  ;  and  the  net,  £1.75  per  foot. 

The  seveial  operations  carried  on  for  the  season  of  1902  may  be  summed  up  as  follows  : 
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SUMMER   MINING   SCHOOLS. 

BV    W.     L.     GOODWIN. 

I  beg  to  submit  herewith  a  report  on  the  work  done  in  the  schools  or  classes  for  the  prac- 
tical instruction  of  miners  and  others  in  the  mining  districts  of  the  Province  conducted  last 
summer  by  Mr.  J.  Watson  Bain,  of  the  School  of  Practical  Science,  Toronto,  and  myself. 

The  Season's  Itinerary. 

On  Wednesday  14th  May,  I  left  Kingston  by  the  Kingston  and  Pembroke  railway  for 
Calabogie,  accompanied  by  James  Denny.  The  class  was  opened  at  seven  o'clock  that  evening, 
and  was  carried  on  until  Wednesday  21st  May.  On  Monday  2nd  June,  preparations  were 
begun  for  the  remainder  of  the  summer's  work.  I  left  Kingston  on  4th  June,  and  was  joined 
at  Central  Ontario  Junction  by  Mr.  Bain,  who  accompanied  me  thereafter.  We  drove  to 
Deloro,  where  the  class  was  opened  the  same  evening.  The  work  was  completed  here  on  11th 
June  On  the  12th  we  drove  to  Cordova  Mines,  and  opened  the  class  at  7  p.m.  It  was  con- 
tinued until  19th  June,  when  we  drove  to  Havelock  on  the  C.P.R.  to  take  train  for  Sudbury. 
I  went  by  way  of  Sharbot  Lake  and  Renfrew,  while  Mr.  Bain  took  the  route  via  Toronto  and 
North  Bay.  In  Renfrew  I  collected  crystalline  limestone  and  garnet.  Sudbury  was  reached 
on  Saturday  morning  21st  June.  I  proceeded  immediately  to  Copper  Cliff,  and  opened  the 
class  there  in  the  evening.  Mr.  Bain  joined  me  on  Monday  23rd  June.  The  class  was  con- 
tinued until  Saturday,  the  23rd,  when  we  left  for  Victoria  Mines.  The  class  there  was  opened 
on  Monday,  and  closed  on  Saturday  5th  July.  On  the  following  Monday  we  left  Victoria 
Mines  for  Rat  Portage,  via  Sudbury.  Rat  Portage  was  reached  on  Wednesday  9th  July,  and 
we  were  at  once  taken  in  hand  by  Mr.  T.  R  Deacon,  managing  director  of  the  Mikado  mine, 
who  placed  the  Company's  steamer  at  our  service,  and  accompanied  us  to  the  mine.  The  class 
was  opened  that  evening,  and  closed  on  Monday  14th  J  uly.  On  the  loth  we  took  the  steamer 
Heather  Bell  for  Rat  Portage,  and  proceeded  on  the  10th  by  the  Ethel  to  the  Black  Eagle  mine. 
The  class  was  begun  on  the  same  day,  and  closed  on  Monday  21st  July.  On  Tuesday,  the 
22nd,  we  proceeded  by  the  Edna  Brydges  to  Rat  Portage,  but  did  not  succeed  in  catching  the 
C.P.R.  train,  which  connected  with  Wednesday's  steamer  from  Fort  William.  We  left  Fort 
William  on  Friday.  In  Port  Arthur  I  saw  specimens  of  hematite  from  Steep  Rock.  This 
deposit  was  located  by  a  prospector  who  became  acquainted  with  iron  ores  by  attending  the 
class  in  Mine  Centre  in  1899.  We  reached  Sault  Ste.  Marie  on  Saturday  26th  July,  and  went 
on  same  day  by  the  Minnie  M.  to  Michipicoton  Harbor.  The  Helen  mine  was  reached  on 
Sunday,  and  the  class  opened  there  on  Monday.  On  Saturday  2nd  August,  I  went  by  train 
to  Wawa  station  and  arranged  for  transportation  of  luggage  by  wagon  to  the  Grace  gold  mine. 
Mr.  Swenson,  superintendent  of  construction  for  Messrs.  Foley  Bros.,  kindly  offered  to  send 
us  over  in  his  buckboard.  This  saved  us  a  six-mile  walk  oyer  an  unfamiliar  trail.  On  Sunday 
morning  we  walked  to  Wawa  station,  where  Mr.  Gregory,  agent  for  Foley  Bros.,  met  us,  and 
sent  us  on  our  way  by  the  buckboard.  We  reached  the  Grace  in  time  for  dinner,  and  were 
welcomed  and  entertained  by  Manager  Nissen  and  Mrs  Nissen.  The  quiet  Sunday  in  this 
well-ordered  camp  was  very  restful.  The  class  was  begun  on  Monday.  On  Tuesday  5th 
August,    I   drove   to   the    Mission,    leaving   Mr.    Bain    to   complete    the   work   at  the  Grace 
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and  Rock  Lake  mines.  I  have  to  thank  the  officials  of  the  Algoma  Central  Railway  Company 
and  the  Algoma  Transportation  Company  for  much  help  and  many  courtesies. 

The  Captain  of  the  Minnie  M.  made  an  early  start  from  the  Harbor  to  catch  the  C.P.R. 
steamer  for  Owen  Sound.  This  he  succeeded  in  doing  by  a  few  minutes,  in  spite  of  various 
delays.  It  was  impossible  however  for  me  to  get  the  luggage  transferred  in  time,  and  I  was 
obliged  to  go  on  by  train  next  day  by  way  of  Sudbury  and  Renfrew.  I  reached  Kingston  on 
Friday,  August  8th. 

Mr.  Bain  completed  the  work  at  the  Grace  mine  on  August  8th,  and  arrived  at  Sault  Ste 
Marje  on  the  10th.  After  spending  two  days  there  examining  the  works  of  the  Lake  Superior 
Power  Company,  he  proceeded  to  Rock  Lake  and  opened  the  class  there  on  August  14th. 
The  class  was  continued  until  the  20th,  on  which  day  Mr.  Bain  left  for  the  east. 

Free  transportation  of  our  heavy  luggage  was  given  by  the  Canadian  Pacific,  Kingston  and 
Pembroke,  Central  Ontario,  and  Algoma  Railway  companies. 

The  Class  at  Calabogie. 

The  class  here  was  held  in  the  township  hall,  which  had  been  bespoken  and  prepared  by 
Mr.  William  Fairbairn,  foreman  in  the  lumber  business  of  Messrs  Carswell  &  McKay,  and 
Mr.  J.  Johnston,  B.A.,  teacher  and  township  clerk.  It  opened  in  the  evening  with  an  at- 
tendance of  55.  Arrangements  were  at  once  made  to  hold  classes  at  3  p.m.  as  well  as  at  6.15 
p.m.  The  former  class  suited  those  who  had  long  distances  to  come.  An  occasional  morning 
class  was  added.  Many  of  the  farmers  in  this  district  are  more  or  less  practised  in  prospecting 
and  are  anxious  to  improve  their  knowledge  of  minerals.  Several  of  them  drove  from  four  to 
six  miles  every  day  to  reach  the  class.  This  is  an  interesting  mineral  region,  and  members  of 
the  class  occasionally  brought  in  specimens  of  valuable  minerals  collected  in  the  neighborhood. 
Among  these  may  be  noted  molybdenite,  from  the  farm  of  Edward  Hunter,  1^  miles  south  of 
Calabogie;  graphite  from  several  localities,  (one  specimen  was  a  mixture  of  graphite  and  hema- 
tite, both  in  bright  scales)  fibrous  hornblende,  magnetite,  talc  and  zincblende.  Iron  pyrite 
crops  out  on  the  farm  of  Joseph  Dillon  on  the  north  side  of  the  village.  The  limestone  in  the 
immediate  vicinity  is  dolomitic,  probably  sufficiently  so  to  be  classed  as  true  dolomite.  In  the 
cutting  near  the  station  it  can  be  seen  banded  with  magnetite.  Stratified  limestone  is  found 
four  miles  to  the  westward,  at  the  head  of  the  lake,  where  the  land  is  correspondingly  level 
and  suitable  for  farming.  Several  excursions  were  made  to  mineral  localities.  Good  speci- 
mens of  molybdenite  were  collected  at  Edward  Hunter's,  where  1  was  informed  that  pieces  of 
the  mineral  had  been  ploughed  up  over  a  considerable  area  Some  years  ago  several  hundred 
pounds  were  taken  out  of  a  vein  near  Hunter's  house.  Through  the  kindness  of  Dr.  E.  (J. 
Cooper  I  was  able  to  visit  Caldwell's  iron  mine,  where  we  found  Cyrus  Holden  hoisting  ore, — 
a  good  looking  magnetite,  with  occasionally  a  little  pyrite.  Malachite  stains  were  noticed  on 
some  pieces.  The  deposit  consists  of  a  series  of  parallel  veins  with  a  strike  nearly  west,  and 
measuring  about  400  feet  across  the  strike.  The  vein  then  being  worked  was  (12  feet  wide  at 
the  bottom,  and  was  dipping  at  about  45Q.  Mr  Harry  Mc  Arthur,  superintendent  for  Carswell 
&  McKay,  took  me  to  see  a  vein  of  talc  and  asbestos  about  seven  miles  west  of  the  village.  The 
vein  is  in  a  dolomite  bluff  which  forms  the  west  face  of  the  only  dolomite  ridge  in  the  vicinity, 
the  surrounding  elevations  in  this  rugged  district  being  granitic.  There  are  several  veins  of 
fibrous  material  associated  with  massive  white  talc  and  oalcite.  The  fibres  are  in  some  places 
several  feet  in  length.  A  few  miles  further  west  is  the  Black  Donald  graphite  mine,  whicli  was 
being  equipped  with  a  modern  washing  and  concentrating  plant  run  by  water  power.  Parties 
were  engaged  in  building  a  road  from  this  mine  to  Calabogie.  If  the  success  of  the  mine  war- 
rants it,  it  should  pay  the  company  to  develop  the  water  power  along  the  route  and  run  an 
electric  tramway  from  the  mine  to  the  Kingston  and  Pembroke  railway,  a  distance  of  about  14 
miles. 
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The  total  number  of  students  at  Calabogie  was  55  and  the  average  daily  attendance  was  40. 
I  take  this  opportunity  of  expressing  ray  indebtedness  to  Messrs.  Wm.  Fairbairn,  J.  Johnston, 
W.  Moore,  Harry  McArthur,  and  Dr.  E.  G.  Cooper  for  much  assistance  and  several  pleasant 
and  profitable  trips. 

The  Deloro  School. 

The  hall  built  by  the  Canadian  Goldfields  Limited,  for  the  use  of  their  employees  and 
friends  was  again  offered  us  as  a  place  of  meeting  for  the  class.  The  basement  has  been  com- 
pleted and  is  used  as  the  meeting  place  of  the  literary  and  dramatic  club,  and  also  as  a  reading 
room  and  library.  The  books  in  the  library  are  given  out  once  a  week  and  are  evidently  in 
demand.  The  whole  building  is  nicely  finished  and  well  furnished.  The  class  was  held  in  the 
basement,  and  was  divided  into  an  elementary  and  an  advanced  section.  The  elementary  class 
studied  the  minerals,  some  thirty-five  in  number,  which  have  been  used  in  previous  years.  For 
the  advanced  class,  composed  of  those  who  had  attended  last  summer,  a  set  of  minerals  had  been 
provided  consisting  of  less  common  species  and  rarer  varieties  of  the  common  kinds.  This 
division  of  the  class  was  found  to  work  satisfactorily,  and  was  adopted  in  all  places  in  which 
the  class  was  being  held  for  the  second  time.  It  will  be  possible  to  continue  in  this  way  the 
process  of  education,  by  providing  several  sets  of  minerals  and  adding  to  these  sets  of  typical 
rocks. 

Several  evening  lectures  were  given,  illustrated  by  lantern  slides.  These  lectures  served 
as  an  introduction  to  the  study  of  geology,  and  were  always  well  attended.  Most  of  the  mines, 
like  the  Canadian  Goldfields,  have  electric  lights,  so  that  an  electric  lantern  can  be  used  to 
illustrate  lectures  Through  the  kindness  of  the  manager,  Mr.  Kirkegaard,  I  was  able  to  visit 
the  works  of  Mr.  Joseph  James  of  Actinolite,  where  a  mixture  of  actinolite,  talc,  and  mica  is 
ground  into  a  roofing  material.  Actinolite  (formerly  Bridgewater),  is  eighteen  miles  from 
Deloro  in  an  easterly  direction.  Deposits  of  mispickel  have  been  found  there.  There  is  also  a 
quarry  of  crystalline  limestone  which  can  fairly  lay  claim  to  the  designation  marble. 

Specimens  of   molybdenite  were  brought  to   the  class  by  Mr.  W.  M.  H.  Jones.     These 
specimens  were  found  on  lot  24  or  25  in  the   fourteenth   concession    of  Anstruther  township 
The  boulders  in  the  neighborhood  afforded  a  considerable  variety  of  tock  specimens.     A  number 
were  collected  and  used  to  illustrate  the  last  lesson  with  the  advanced  class. 

Thanks  are  due  the  manager  and  the  staff  for  many  courtesies,  and  to  Mrs.  Kirkegaard  for 
her  pleasant  hospitality. 

At  Cordova  Mines. 

Here  we  found  the  church  completed  which  was  benig  planned  last  summer,  and  the  base- 
ment was  in  use  as  a  lecture  and  entertainment  room.  This  part  of  the  building,  by  the  way, 
was  put  up  by  the  company,  and  given  as  the  foundation  of  the  church  structure,  an  economical 
co-operation.  The  basement  was  fitted  up  with  tables  and  benches  for  our  use,  and  as  it  was 
equipped  with  e'ectric  lights  (which  are  also  supplied  free  to  the  church)  it  answered  our  pur- 

admirably      Both  day  and  evening  classes  were  well  attended,  and  the  evening  lecture, 

:  the  room  to  its  limit.  <L>uire  a  town  is  growing  up  around  this  mine,  or  group  of  mines, 
for  such  a  number  of  independent  workable  veins  can  hardly  be  described  as  one  mine.  A 
large  number  of  new  buildings  had  been  put  up  since  our  last  visit,  and  building  operations  were 
in  evidence  everywhere. 

Manager  Kerr  drove  us  to  the  new  power  house  on  Deer  lake.  This  was  well  advanced 
and  the  Hume  line  from  the  falls  was  approaching  completion.  At  the  invitation  of  Mr.  Kerr 
we  visited  the  great  stope  in  No.  3  shaft,  where  a  body  of  ore  is  exposed  in  the  second  level 
between  4»»  and  50  ft.  wi<'e,  and  carrying  good  values.  A  similar  and  even  larger  stope  was 
seen  between  the  second  and  third  levels  of  No.  1.     In  some  places  the  pyrite  is  in  considerable 
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masses,  which  are  said  to  assay  from  four  to  six  ounces  a  ton,  the  sort  of  specimens  which  would 
rejoice  the  heart  of  a  "  boom  "  prospectus  manufacturer.  But  this  whole  body  of  ore  is  of  good 
grade,  and  is  sufficient  in  itself  to  keep  the  mill  going  merrily  for  twelve  months.  These  great 
stopes  contradicts  an  impression  which  seems  to  be  prevalent  regarding  the  ore  deposits  of 
Eastern  Ontario,  which  are  often  spoken  of  as  '  pocketty  '  and  of  small  extent.  While  this 
may  be  true  of  some  of  the  deposits,  as  it  is  in  every  mining  district,  it  cannot  be  taken  as  a 
general  description,  and  a  more  thorough  examination  of  the  irjn,  zinc,  lead,  mispickel  and 
other  ore  bodies  in  this  district  should  be  made  before  the  least  credit  should  be  given  to  such 
a  statement. 

Mr.  Edward  Shannon  reported  molybdenite  from  Peterborough  county  not  far  from 
Cordova  mines.  Fine  clean  dolomite  was  noted  in  lot  23  in  the  first  concession  of  Belmont. 
Many  specimens  of  bog  ore,  chlorite,  tourmaline  and  pyrite  were  collected  for  the  use  of  the 
classes.  The  chlorite  and  tourmaline  were  found  in  a  cross-cut  on  No.  7  vein,  near  the  point 
at  which  the  vein  crosses  the  road  leading  from  the  office  to  the  boarding-house.  Chlorite 
schist,  with  beautiful  cubes  of  pyrite,  were  obtained  from  the  same  place  and  also  from  No.  7 
dump. 

Whil^  at  Cordova  Mines  we  were  the  guests  of  the  company,  which  means  a  great  deal  in 
this  case. 

Classes  at  Copper  Cliff. 

Here  the  classes  were  held  in  the  Gorringe  club  as  before,  tables  being  put  in  by  the 
company.  Owing  to  the  business  of  consolidating  the  Canadian  Copper  Company  and  other 
interests  into  the  International  Nickel  Company,  the  working  force  had  been  very  much  reduced 
before  the  classes  were  opened,  and  men  were  being  laid  off  almost  every  day.  As  the  com- 
pany thoughtfully  gave  the  married  men  and  older  hands  the  preference,  very  few  young  men 
were  left  to  attend  the  classes.  In  spite  of  this  the  attendance  was  much  more  satisfactory 
than  last  year,  showing  a  growing  interest  in  the  work.  While  here  I  was  the  guest  of  the 
Rev  Jas.  Wkjte,  an  enthusiastic  student,  and  a  power  for  good  in  this,  the  largest  mining 
camp  in  Ontario. 

The  classes  were  held  at  4  p.m.  and  7  p.m  Evening  lectures  were  given  at  8.30, 
illustrated  by  lantern  slides  and  drawings.  The  local  geological  features  were  discussed  by 
Mr.  Bain  in  such  a  way  as  to  show  the  bearing  on  the  ore  deposits  of  the  neighborhood. 
Through  the  kindness  of  Mr.  White  I  enjoyed  a  visit  to  the  Stobie  and  Frood  mines,  three 
miles  north  of  Sudbury.  The  Stobie  was  closed  down,  w^iile  the  Frood  was  working  with  half 
the  usual  complement  of  men.  Accompanied  by  Mr.  White,  we  rode  through  the  woods  to  the 
Creighton,  eight  miles  west  of  Copper  Cliff,  hoping  to  replenish  our  stock  of  pentlandite. .  The 
heavy  rain  interfered  with  this  work,  and  we  were  obliged  to  content  ourselves  with  a  few  poor 
specimens.  The  immense  body  of  ore  in  this  mine  was  being  worked  as  a  great  quarry.  The 
ore  body  has  been  shown  by  test  pits  to  extend  northwards  to  the  hill,  and  was  being 
examined  by  the  diamond  drill.  The  ease  with  which  large  quantities  of  high  grade  ore  are 
mined  here  explains  the  temporary  closing  down  of  so  many  smaller  mines.  A  mining  village 
is  rapidly  growing  up,  and  the  company  is  providing  for  a  regular  arrangement  of  the  cottages 
and  stores  along  streets.  The  rough  ride  back  by  a  ragged  bridle  path  with  a  drenching  rain 
beating  down  upon  us  made  the  pentlandite  come  dear  !  But  a  change  of  clothes  and  the  good 
cheer  of  Mrs.  White  put  all  right  again. 

Specimens  of  a  recent  conglomerate  were  collected  not  far  from  the  west  smelter.  This 
conglomerate  was  formed  by  the  cementing  together  of  drift  pebbles  and  sand  by  limonite  pro- 
duced by  the  weathering  of  the  pyrrhotite,  or,  perhaps,  the  diorite.  Near  the  end  of  the 
trestle  connected  with  the  smelter  is  a  gravel  pit,  where  sand  and  gravel  similar  to  that  of  the 
conglomerate  is  found. 
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The  total  number  registered  at  Copper  Cliff  was  32  ;  the  average  attendance  was  20. 

This  opportunity  is  taken  of  thanking  the  manager,  the  president  and  other  officers  of  the 
company  for  many  kindly  attentions. 

At  Victoria  Mixes. 

Here  the  classes  were  held  as  usual  at  4  p.m.  and  7  p.m.  The  school  house,  completed 
since  last  summer's  visit,  was  fitted  up  with  temporary  tables  and  benches,  in  place  of  the  fine 
new  school  desks  which  would  have  suffered  from  the  hammering,  heating  and  grinding  of  the 
minerals.  The  Company  also  put  in  an  electrical  wire  so  that  the  lantern  could  be  used  for 
the  evening  lectures.  The  total  enrolment  was  22,  and  the  average  attendance  14.  Two  even- 
ing lectures  were  attended  by  about  30. 

On  Dominion  Day  we  walked  in  to  the  mines  about  two  and  a  half  miles,  and  saw  the 
holiday  sports  of  the  miners,  most  of  whom  are  French  and  English  Canadians,  with  a  few 
Finlanders,  Swedes  and  Russians.  There  is  a  larger  proportion  of  women  and  children  than 
in  some  of  the  more  western  camps,  and  the  beginnings  of  home  life  are  seen,  with  its  soften- 
ing and  elevating  influences.  A  shooting  match,  races,  jumping,  and  other  sports  usually 
seen  on  such  occasions  were  varied  in  a  most  interesting  way  by  contests  in  hand-drilling.  The 
contestants  competed  in  pairs,  one  man  striking  and  one  man  turning  the  drill.  At  the  end  of 
two  minutes  the  men  changed,  almost  without  missing  a  blow.  The  match  was  won  by  James 
Langdon  and  Edward  Cretzchmann,  (Russian),  who  drilled  12|  inches  in  10  minutes,— said  to 
be  a  good  record  for  the  hard  rock  in  which  the  drilling  was  done. 

A  visit  was  made  to  the  Worthington  mine  which  had  been  unwatered  a  short  time  before. 
Ore  was  being  raised  from  the  200-ft.  level— the  usual  mixture  of  pyrrhotite  and  chalcopyrite. 
The  lead  can  be  traced  1|  mile  east  of  the  station.  We  were  pleasantly  received  by  Mr  D.  L. 
Lockerby,  the  managing  director  of  the  Dominion  Mineral  Company,  who  gave  us  every 
assistance  in  collecting  specimens  The  foreman,  John  Dwyer,  who  has  spent  the  last  twelve 
years  at  the  mine,  guided  us  to  the  outcrops  which  stretched  easterly  several  miles.  From 
several  of  these  prospects  we  collected  good  specimens  of  gersdorffite  and  niccolite.  There  is  a 
vein  of  loose  granular  gersdorffite  in  the  prospect  owned  by  the  Hamilton  Nickel  Steel  Company. 
The  specimens  collected  made  a  heavy  load  for  the  walk  back  to  Victoria  mines,  and  the  load 
was  not  lightened  by  the  rain  which  began  to  pour  down  soon  after  the  railway  track  was 
reached.  However,  it  is  not  often  that  the  mineralogist  is  lucky  enough  to  fill  his  bag  with 
niccolite  and  gersdorffite.     We  took  our  drenching  cheerfully. 

Manager  Hixon  selected  specimens  of  matte  and  slag  to  add  to  our  store.  We  also 
succeeded  in  getting  good  samples  of  sperrylite  gossan. 

The  Blag  is  granulated  at  Victoria  mines  by  a  process  similar  to  that  used  at  Copper  Cliff, 
but  Mr.  Hixon  has  introduced  an  improvement  which  enables  him  to  distribute  the  slag  over  a 
large  area  and  to  completely  control  the  stream.  The  device  is  very  simple,  being  an  application 
of  the  injector  principle.  A  stream  of  water  is  driven  through  a  pipe  into  which  the  slag  falls 
through  a  second  pipe  opening  inside  the  first  at  such  an  angle  that  the  slag  is  caught  by  the 
stream  and  driven  along  to  the  exit.  By  moving  the  pipe  the  slag  can  be  distributed  so  as  to 
fill  up  hollows  and  swampy  places.  The  same  method  was  tried  with  the  matte,  but  waa  aban- 
doned on  account  of  the  frequent  explosions.  Mr.  Garr,  smelter  foreman,  kindly  hunted  up 
specimens  of  the  granulated  matte  for  us,  and  through  the  kindness  of  Mr.  Forsythe  we 
secured  pieces  of  stalactitic  matte,  the  iridescent  colors  of  which  were  very  beautiful. 

<  >ur  stay  at  Victoria  mines  was  made  pleasant  by  the  hospitalities  of  Mrs.  flixon  and  l.y 
the  many  courtesies  of  Mr.  Hixon  and  his  staff. 
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The  Mikado  Gold  Mine. 

Here  we  found  our  old  friends,  Manager  McMillan  and  Captain  Mackenzie,  who  gave  us 
the  hearty  welcome  which  is  always  ready  at  the  Mikado.  The  attendance  was  unusually  good 
considering  the  pay  roll, — only  about  50.  There  were  31  enrolled,  and  the  average  attendance 
was  17.  The  attendance  at  the  illustrated  lectures  was  large,  averaging  47.  This  camp  is  an 
example  of  what  can  be  done  by  a  manager  who  takes  care  of  his  men,  providing  them  with 
homes  for  their  families,  a  school  for  their  children,  and  encouraging  them  to  practise  the  vir- 
tues of  sobriety  and  industry.  It  is  said  that  every  Mikado  miner  has  a  healthy  bank  account. 
It  is  a  pretty  sight  to  see,  in  this  out  of  the  way  place,  forty  miles  from  the  nearest  settlement, 
quite  in  the  wilderness,  twenty  or  thirty  children  going  to  school  up  the  little  street  which  is 
lined  with  neat,  prosperous  looking  cottages.  The  teacher,  Mr.  John  C.  Little,  gave  us  the 
run  of  his  rooms  and  library,  —  welcome  privileges.  The  house  of  the  manager  was  always  open 
to  us,  as  was  that  of  the  bookkeeper,  Mr.  Alex.  Milne.  Indeed  we  were  everywhere  made 
to  feel  at  home  among  our  good  friends  at  the  Mikado. 

The  Black  Eagle  Mine. 
This  is  the  gold  mine  formerly  called  the  Regina,  situated  on  Whitefish  bay.  We  were 
met  by  Mr.  Norman  McMillan,  who  welcomed  us  to  his  home,  where  Mrs.  McMillan  made  us 
comfortable  during  our  short  stay.  The  class  was  held  in  the  hall  used  for  religious  services 
and  social  gatherings.  A  separate  building  has  been  put  up  for  the  school.  The  total  enrol- 
ment was  48,  and  the  average  attendance  22.  One  illustrated  lecture  was  given,  the  attend- 
ance at  which  was  about  fifty.  Accompanied  by  Manager  McMillan  and  Capt.  Trethewey,  we 
made  a  lengthy  visit  underground.  There  was  every  evidence  of  the  difficult  task  undertaken 
by  the  present  management.  The  mine  had  been  gutted  and  left  in  an  almost  impossible  con- 
dition, particularly  noticeable  being  the  absence  of  timber.  Several  interesting  short  excursions 
were  made.  Just  across  the  bay  is  the  farm  of  Fred.  Caron,  guide,  hunter,  farmer,  raconteur. 
We  found  Fred's  Indian  father-in-law  weeding  the  potato  patch,  and  took  a  snap  shot  in  spite  of 
his  protest.  Caron  entertained  us  for  an  hour  with  stories  of  his  experiences  in  the  woods  and 
on  the  lake. 

On  Sunday  the  whole  camp,  men,  women  and  children,  went  on  board  the  company  > 
steamer  and  started  for  Whitefish  rapids.  An  organ  had  been  put  on  board,  and  the  men 
sang  hymns  in  a  way  which  gave  unraistakeable  evidence  of  their  being  used  to  this  manner  of 
spending  the  Sabbath.  At  the  Rapids,  a  beautiful  spot,  we  saw  a  strange  sight,  the  steamer 
Josie,  with  scows,  etc.,  a  complete  mining  outfit,  being  portaged  to  Whitefish  lake  to  be  taken 
to  Flint  Lake  mine,  a  prospect  being  opened  up  under  the  management  of  Mr.  Th.  Breiden- 
bach.  The  mine  is  about  eight  miles  from  the  Rapids.  Above  the  Rapids  are  the  scows  and 
other  property  of  the  Rat  Portage  Lumber  Company.  In  the  afternoon  a  religious  service  was 
conducted  by  Mr.  McMillan,  and  the  spirit  of  it  was  excellent.  It  is  to  be  regretted  that  he 
and  Capt.  Trethewey  have  not  a  brighter  prospect  in  the  mine. 

A  pleasant  incident,  among  the  many,  was  a  miners'  dance  held  in  the  school  house.  A: 
midnight  the  night  shift  came  up  the  hill  with  the  candles  glimmering  in  their  helmets,  very 
picturesque  and   juite  unpremeditated. 

Mr.  and  Mrs.  McMillan  made  us  so  much  at  home  and  in  every  way  so  comfortable  at  the 
Black  Eagle,  that  our  short  visit  was  terminated  with  sincere  regret.  We  thank  them  for  then- 
hospitality,  and  the  officials  of  the  mine  for  many  courtesies  and  much  assistance. 

Rat  Portage. 
No  classes  were   held   here   this  summer,  as    it   has   been   the    policy   of  the    Bureau  of 
Mines   to  confine  the  work   to   the   mining  camps,  into  which  have  now  been  drafted  a  great 
majority  of  the  men   really  interested  in  minerals.     In  this  brisk   town  we  saw  marks  of   the 
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epidemic  of  tires  which  broke  out  during  the  preceding  winter.  The  familiar  old  Hilliard  House 
had  disappeared,  and  with  it  a  large  part  of  the  block.  In  spite  of  the  failure  of  many  investors  in 
the  mines  of  the  district  to  realize  on  their  investments,  the  town  seems  to  be  holding  its  own 
in  many  respects.  The  fever  of  speculation  is  departing.  Legitimate  enterprise  is  taking  its 
place.  Solid  work  in  lumbering,  fishing,  mining,  and  manufactures  will  yet  make  this  a  large 
and  thriving  centre  of  industry.  Through  the  courtesy  of  Mr.  T.  R.  Deacon,  I  saw  something 
of  the  lumbering  and  wood  manufacturing  industry.  With  unlimited  water-power  and  easily 
accessible  timber  supply,  this  should  be  the  place  for  building  up  industries  of  this  kind  to 
supply  the  whole  of  the  West. 

The  enterprising  western  towns  of  Port  Arthur  and  Fort  William  are  also  feeling  the 
impetus  of  rapid  development,  and  of  the  enormous  increase  in  the  transhipment  of  grain.  The 
Canada  Northern  has  given  new  life  to  Port  Arthur  in  particular.  With  better  harbor  accom- 
modation these  towns  should  in  the  near  future  expand  into  large  shipping  cities. 

Class  at  the  Helen  Mine. 

The  management  of  this  mine  had  been  changed  since  the  class  was  held  there  last  summer, 
being  in  charge  of  Captain  Buzzo,  who  has  had  large  experience  with  the  hematite  ores  of 
Michigan.  A  considerable  proportion  of  the  miners  and  other  employees  were  from  the  same 
iron  district  (Ishpeming),  where  the  ore  is  got  out  in  much  the  same  way  as  at  the  Helen. 
The  force  of  men  had  been  reduced  to  about  250,  without,  it  was  stated,  decreasing  the  output 
of  ore.  These  Ishpeming  miners  arc  largely  Manxmen,  as  is  seen  by  such  names  as  Buzzo, 
Quayle,  Moyle,  etc.  Boyer  lake  was  nearly  pumped  out,  being  reduced  to  a  small  patch  of 
water  only  six  feet  deep.  The  precipitous  banks  sloped  down  almost  like  a  funnel.  The  hill 
of  ore  was  fast  disappearing, — Mt.  Hematite  was  reduced  to  a  small  peak  upon  which  was 
planted  the  destroying  drill  in  the  hands  of  two  stalwart  Swedes.  On  the  lower  level  two 
shafts  were  being  sunk  in  good  ore,  and  tunnels  were  being  driven  fron  Boyer  lake  to  catch 
these  shafts  which  were  making  a  good  deal  of  water. 

The  class  was  held  in  one  of  the  dining  rooms  kindly  placed  at  our  disposal  by  Capt. 
Buzzo.  The  total  number  enrolled  was  52,  and  the  average  attendance  33.  Three  evening 
illustrated  lectures  were  given,  and  these  were  well  attended. 

A  botryoidal  incrustation  of  a  manganese  compound,  probably  pyrolusite,  was  noticed  on 
the  rocks  near  what  had  been  the  shore  of  Boyer  lake.  It  was  deposited  in  such  a  way  as  to 
suggest  that  it  had  existed  as  manganous  carbonate,  or  some  other  salt  in  solution,  and  had 
been  oxidised  at  the  surface  where  the  water  wet  the  rocks.  Similar  incrustations  of  limonite 
were  noticed  on  the  same  rocks. 

By  walking  ,'H  miles  on  a  good  trail,  Wawa  was  visited.  The  intervening  country  is 
extremely  rough.  Wawa  is  beautifully  situated  at  the  south  end  of  Wawa  lake,  which  extends 
northward  six  miles.  We  were  shown  specimens  of  galena  and  copper  pyrite  said  to  have 
been  found  near  the  lake. 

We  had  arranged  to  walk  from  Wawa  to  the  Gr^ce  mine  and  send  the  luggage  around  by 
Michipicoton  Harbor  and  the  Mission,  a  distance  of  about  25  miles  ;  but  we  were  saved  the 
long  tramp  and  the  uncertainties  of  an  unfamiliar  and  not  very  definite  trail,  through  the 
kindness  of  Mr.  Swenson,  superintendent  for  Messrs.  Foley  Bros.,  contractors,  who  lent  us 
his  buckboard.  The  drive  from  Wawa  through  the  woods  to  the  Mission  was  delightful  and 
converted  us  to  the  buckboard  as  a  general-purpose  means  of  locomotion  where  the  roads  are 
not  quite  as  smooth  as  streets. 

At  the  Grace  Gold  Mine. 

The  Orace  mine  was  found  to  be  much  advanced  in  development  under  the  energetic 
management  of  Mr.  Norman  Niasen,  who,  with  Mrs.    Nissen,  welcomed  us  to  their   charming 
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home.  Here,  indeed,  we  had  a  real  Sunday  at  home.  Work  on  the  stamp  mill  and  power 
plant  was  nearing  completion,  and  everything  pointed  to  the  early  advent  of  the  Grace  among 
the  producing  mints.  There  were  fifty  men  employed,  the  underground  work  being  in  charge 
of  Capt.  Harris.  , 

The  class  was  held  in  the  dining  room,  and  was  attended  not  only  by  the  employees  at  the 
Grace,  but  also  by  several  from  the  Manxman,  two  miles  away,  the  total  enrolment  being  30, 
and  the  average  attendance  23. 

Rock  Lake  Copper  Mine. 

The  difficulties  in  keeping  a  class  together  here  were  somewhat  unusual.  Most  of  the  men 
are  drawn  from  the  farms  and  villages  of  the  district,  few  of  them  living  at  the  mine.  It  is 
thus  hard  to  keep  them  together  in  the  evening,  the  only  time  available  for  the  day  shift. 
There  were  150  men  employed.  The  ore  is  chalcopyrite  with  small  quantities  of  bornite  and 
chalcocite.  One  shaft  was  being  worked  and  was  down  420  feet.  There  is  a  good  shaft  house 
a  church,  a  school  house,  and  other  buildings.  The  mill  is  situated  two  miles  distant  on  the 
shore  of  Rock  lake  and  is  connected  with  the  mine  by  a  railway.  A  railway  from  the  mine  to 
Bruce  Mines  was  under  construction. 

The  total  number  attending  the  classes  was  about  30,  and  the  average  attendance  12.  The 
work  done  was  excellent. 

For  this  educational  work  two  modifications  of  the  present  procedure  are  to  be  recom- 
mended. In  the  first  place,  the  time  devoted  to  each  place  should  be  at  least  doubled.  The 
work  as  at  present  carried  on  is  too  hurried  and  leaves  an  impression  only  on  the  brightest 
men.  In  ten  days  (  five  at  present)  the  ground  could  be  covered  much  more  thoroughly  and 
the  slower  intellects  would  not  undergo  the  discouragement  very  noticeable  under  present  con- 
ditions. To  get  over  forty  mineral  species  and  varieties  in  five  lessons  of  about  one  and  a  half 
hours  each  is  not  easy.  In  the  second  place,  the  range  of  study  might  be  extended  to  a  greater 
number  of  species,  and  rocks  might  also  be  included.  In  this  way  the  men  in  each  camp  could 
be  classified.  This  was  done  to  a  certain  extent  during  the  tour  just  completed.  Wherever 
men  were  found  who  had  attended  the  class  during  the  previous  summer,  they  were  set  at  work 
on  a  different  set  of  minerals,  including  some  rarer  species.  As  the  money  now  annually  voted 
is  not  auite  sufficient  to  meet  the  expenses  of  the  classes  as  conducted  during  the  past  few 
years,  it  is  plain  that  the  adoption  of  these  recommendations  involves  one  of  two  alternatives, 
either  fewer  camps  visited  or  a  larger  vote  for  expenses. 
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MICHIPICOTON  MINING  DIVISION. 

BY    D.    G.     BOYD,    INSPECTOR. 

I  beg  herewith  to  present  the  sixth  annual  report  on  the  Michipicoton  Mining  Division. 
The  office  at  Michipicoton  River  was  opened  on  21st  May,  and  continued  open  until  1st  Novem- 
ber. 

During  the  period  104  miner's  licenses  were  issued,  and  103  mining  claims  registered.  The 
total  number  of  licenses  issued  during  the  year  was  132,  28  being  issued  from  Toronto. 

The  claims  registered  numbered  126,  of  which  23  were  registered  at  Toronto  while  the 
office  at  Michipicoton  River  was  closed. 

The  amount  of  money  forwarded  to  the  Treasury  Department  from  the  office  at  Michipi- 
coton was  SI, 983,  and  the  amount  received  at  Toronto  $741,  making  a  total  of  $2,724.  Of  this 
amount  $1,320  was  received  for  miner's  licenses  ;  $882  fees  for  additional  mining  claims  ;  $90 
fees  for  transfer  of  claims,  and  the  balance,  $432,  fees  for  patents. 

Compared  with  the  figures  for  1901,  there  is  a  decrease  in  the  number  of  licenses  issued  of 
55,  in  the  number  of  claims  registered  of  38,  and  in  the  total  receipts  of  $2,641.50.  These 
large  decreases  are  to  be  accounted  for  by  the  continued  withdrawal  of  the  lands  on  account  of 
the  land  grant  accruing  to  the  Algoma  Central  Railway  Company,  and  by  the  fact  that  most  of 
the  licensees  holding  claims  within  the  ten-mile  area  of  Michipicoton  Harbor  have  performed 
all  the  working  conditions  required  by  the  regulations,  and  as  a  result  hold  their  claims 
free  from  any  further  license  or  renewal  fee. 

As  regards  actual  development,  more  work  was  done  in  the  past  season  than  ever  before  ; 
the  output  from  the  Helen  iron  mine  was  greater;  stamp  mills  were  completed  at  the  Grace  and 
Manx  man  ^old  mines  ;  diamond  drilling  was  done  all  season  at  the  Frances  iron  mine,  and  at 
the  Emily  gold  mine,  on  a  bay  off  Dog  lake.  At  the  Josephine  iron  mine  machinery  was  instal- 
]sd  and  a  shaft  started. 

Emily  Gold  Mine. 

The  Emily  mine,  situated  on  a  bay  running  off  Dog  lake,  was  visited  on  18th  Septem- 
ber, at  which  time  the  only  work  being;  done  was  diamond  drilling  with  a  prospector's  hand 
drill,  a  crew  of  ten  men  being  at  work. 

On  .'50th  October  I  was  informed  by  Mr.  A.B.  Willmott,  mines  manager  of  the  Algoma 
I  '•  'iniiiercial  Company,  that  drilling  had  ceased  and  that  a  shaft  was  being  sunk  by  a  crew  under 
Mr,  E.  H.  Dodd,  which  was  25  feet  deep  at  that  time. 

Josephine   Iron   Mine. 

This  property  has  been  thoroughly  tested  by  diamond  drills  and  this  season  saw  the  oom- 
mencement  of  mining  operations.  Onthesouth  shore  near  the  west  end  of  Parks  lake  a  vertical 
shaft  6  feet  by  8  feet  inside  the  timbers,  was  being  sunk,  which  at  the  time  of  inspection,  7th 
October,  was  70  feet  deep. 

Machinery  had  been  installed  as  follows  ;  An  lngersoll-Sargent  4-drill  air  compressor,  one 
26-h.p.  upright  boiler,  one  No.  6  Northey  duplex  pump,  one  James  Cooper  hoist,  with  drums 
3  feet  diameter  and  4-foot  face,  and  double  cylinders  6  by  10  inches.     The  shaft  is  being  put 
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down  to  connect  with  the  ore  body,  and  it  was  intended  to  sink  to  a  depth  of  300  feet  and 
then  cross  cut. 

The  manager  was  Mr.  T.H.  Kneebone  (late  of  Iron  Mountain,  Mich.)  who  had  a  crew  of  15 
men,  8  of  whom  were  miners,  working  in  three  shifts  of  8  houra  each. 

The  Frances  iron  mine  was  not  visited, as  the  work  consisted  of  diamond  drilling  under  the 
management  of  Mr.  R.  W.  Seelye. 

Brule  Harbor  Copper  Locations. 

Locations  BY  1,  BY  2,  BY  3,  BY  4,  owned  by  Mr.  John  Abell  of  Toronto,  and  situated 
about  one-quarter  of  a  mile  east  of  Brule  Harbor,  were  inspected  on  16th  October.  A  contract 
had  been  let  for  a  50-foot  vertical  shaft  which  was  being  finished  on  that  day. 

Previous  to  this  a  tunnel  had  been  driven  100  feet  into  a  hill  to  tap  a  vein  outcropping  on 
the  surface,  which  did  not  prove  successful. 

Helex  Iron  Mine. 

The  Helen  mine  was  inspected  on  23rd  October  when  A.  E.  Buzzo  was  superintendent,  F. 
U.  Nelson,  engineer,  and  Ambrose  Teare,  foreman,  working  with  a  crew  of  232  men,  composed 
of  177  underground  and  55  surface  men,  in  two  shifts.  The  output  was  1,200  tons  per  24 
hours.  In  addition  to  the  machinery  employed  last  year  a  V  -drill  Ingersoll-Sargent  air  com- 
pressor had  been  installed. 

The  main  shaft,  situated  60  feet  south  of  the  pit,  6  feet  by  14|  feet  inside  the  timbers,  and 
divided  into  three  compartments — ladder-way  and  two  skip-ways — timbered  with  10  by  10-inch 
square  timbers,  cl<  se  cribbed,  was  down  to  a  depth  of  198  feet,  and  a  station  was  being  cut  out 
at  the  bottom.  The  hoisting  shaft  (temporary),  6  feet  by  16  feet  inside  timbers,  and  double- 
tracked,  was  51  feet  deep  from  the  bottom  of  the  pit.  The  skips  were  being  operated  by  the 
Lidgerwood  hoist,  formerly  in  use  on  the  cableway. 

From  the  bottom  of  this  shaft  drifting  had  been  done  110  feet  westerly  and  300  feet  east- 
erly, the  latter  being  called  the  south  drift.  At  a  distance  of  78  feet  from  the  shaft  a  drift  was 
run  north  80  feet,  branching  westerly  50  feet  and  easterly  100  feet. 

The  lake  drift  from  the  old  bottom  of  Boyer  lake,  is  5  feet  by  6  feet  inside  tim- 
bers, and  runs  178  feet  east,  where  it  strikes  the  main  shaft  86  feet  down  from  the  collar,  then 
branches  north  175  feet,  at  which  point  it  connects  with  the  first  level  west  from  the  hoisting 
shaft. 

The  east  tunnel  is  situated  on  the  hill  east  of  the  workings,  5  feet  by  6  feet  inside  timbers, 
and  runs  300  feet  easterly.  At  200  feet  from  the  entrance  it  turns  south  125  feet,  where  it 
.branches  east  and  west  50  feet. 

The  main  shaft  is  unwatered  by  a  No.  5  Cameron  pump,  and  the  hoisting  shaft  by  two 
Northey  pumps,  one  10  by  6  by  12  inches  and  the  other  7^  by  6  by  10  inches.  The  lake  drift 
is  used  for  unwatering  the  workings. 

The  foundations  for  a  new  power  plant  have  been  c  mpleted  west  of  the  main  shaft,  and  a 
double-drum  hoist  with  drums  5  feet  in  diameter  and  48  inches  in  face,  and  cylinders  14  by  30 
inches,  was  in  place.  When  completed,  the  skip  road  now  in  use  will  be  abandoned  and  des- 
troyed, and  all  the  ore  will  be  hoisted  through  the  main  shaft.  At  the  time  of  inspection  the 
ore  was  being  taken  from  the  open  pit  as  mentioned  in  previous  reports,  and  was  also  being 
milled  down  through  three  mills  to  the  drifts  below,  where  it  was  trammed  to  the  hoisting 
shaft  and  elevated  to  the  crusher. 

The  water  in  Boyer  lake  was  completely  pumped  out,  and  pumping  was  done  about  every 
two  weeks  to  keep  it  empty. 

The  amount  of  ore  shipped  from  Michipicoton  Harbor  up  to  1st  November  amounted  to 
289,324  tons.  Of  this  20,902  tons  went  to  Midland,  3,149  tons  to  Dtseronto,  53,221  tons  to 
Point  Edward,  and  212,052  tons  to  American  ports. 
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Llovda  Gold  Mine. 

The  Lloyda  gold  mine  is  operated  by  the  United  Mining  Company,  Limited,  of  Niagara  Falls. 
When  about  to  visit  the  claim  on  24th  October  I  met  the  superintendent,  Mr.  W.  A.^  Stowell, 
in  Wawa,  who  told  me  the  shaft  was  full  of  water,  so  T  did  not  go  out  to  the  property.  He 
also  gave  me  the  following  particulars  :  .  Work  started  on  20th  March  and  ceased  on  15th 
September,  during  which  time  the  shaft,  which  had  been  sunk  19  feet  in  1901,  was  com- 
pleted to  a  depth  of  90  feet.     Camps  and  an  assay  office  had  been  "built  and  roads  cut. 

A  contract  has  been  let  for  100  feet  additional  sinking  to  be  done  during  the  winter. 

Manxman  Gold  Mixing  Company. 

Work  on  the  main  shaft  on  claim  1,229  stopped  on  20th  July.  At  that  time  the  shaft  had 
been  sunk  to  a  depth  of  126  feet,  and  timbered  to  120  feet  in  depth.  At  100  feet  drifting  was 
done  20  feet  south  and  18  feet  north,  with  a  cross  cut  of  10  feet. 

On  claim  "Mabel,"  No.  641,  the  work  consisted  in  quarrying  on  a  dyke  of  quartz  porphyry, 
working  on  a  face  about  125  feet  east  and  west,  with  an  average  height  of  20  feet.  About  300 
tons  had  been  quarried. 

Sinking  at  an  angle  of  40°,  a  shaft  6  feet  by  6  feet,  20  feet  deep,  had  been  put  down  on  a 
small  quartz  vein  in  the  dike  with  an  average  width  of  one  foot. 

At  the  time  of  inspection,  25th  October,  a  ten-stamp  mill  (Fraser  &  Chalmers)  was  being 
installed.  The  foundations  had  been  completed,  the  mortars  were  in  place,  and  the  mill  building 
sided  up.  Power  will  be  supplied  by  the  engine  and  boiler  formerly  in  use  at  the  shaft  on  claim 
1,229.  The  mill  is  situated  on  the  shore  of  a  small  lake  1,000  feet  southwest  of  the  quarry. 
The  ore  will  be  conveyed  to  the  mill  by  a  horse  tram.  Thirty  men  were  employed,  five  of 
whom  were  miners,  the  balance  working  on  the  buildings.  Mr.  Angus  Gibson  is  manager,  with 
Mr.  J.  W.  Douglas  as  assistant. 

Grace  Gold  Mine. 

I  inspected  this  mine  30th  October,  when  the  main  shaft  was  304  feet  in  depth  and  timber- 
ed to  the  bottom. 

Hist  level,  depth  100  feet,  no  increase  in  drifts  ;  second  level,  depth  200  feet  ;  south 
drift  204  feet,  an  increase  of  88  feet  ;  north  drift  115  feet,  unchanged  ;  third  level,  depth  300 
feet  :  south  drift  31  feet  ;  north  drift  50  feet.  A  winze  was  sunk,  connecting  the  drifts  on  the 
second  and  third  levels  on  the  north  side,  57  feet  from  the  shaft.  A  raise  of  16  feet  had  been 
made  in  the  south  drift  on  the  first  level. 

Stopini,'  has  been  done  on  first  level,  north  drift,  100  feet,  with  an  average  height  of  20 
feet  from  the  Hour,  and  on  the  second  level,  south  drift,  80  feet,  with  an  average  height  of  20 
feet. 

<  >n  rhe  surface  a  new  head  frame  and  shaft  house  have  been  built,  and  a  ten-stamp  Allis- 
Chalmers  mill  has  been  erected,  equipped  with  stamps  of  950  pounds,  dropping  95  per  minute; 
1  Blake  7  by  10-inch  ore  crusher  ;  three  six-foot  belt  Frue  vanners  ;  and  1  automatic  tailing 
sampler  under  the  floor  of  the  mill.  Power  is  supplied  by  a  60-h.p.  Corliss  engine,  the  steam 
for  which  is  generated  by  two  60-h.  p.  Mumford  boilers.  Two  water  tanks  made  of  cypress 
wood,  having  a  capacity  of  5,0n0  gallons,  are  situated  on  the  north  side  of  the  mill,  which  are 
fed  by  a  Northey  pump,  having  a  4-inch  suction  and  3-inch  discharge  from  a  pond  to  the  south. 

The  ore  is  raised  and  dumped  on  a  picking  floor,  then  falls  through  a  hopper  on  a  car,  and 
is  hauled  over  a  tramway  trestle  to  the  mill,  situated  350  feet  southwest,  the  power  being 
supplied  through  a  friction  hoist,  with  drum  30  inches  in  diameter  and  24  inches  face,  operate 
by  a  belt,  and  situated  above  the  ore  bins  in  the  mill  building 
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The  size  of  the  mill  building  is  78  feet  by  24  feet  8  inches  ;  engine  room  20  feet  by  30 
feet  ;  boiler  room  30  feet  by  24  feet ;  the  whole  building  being  sheeted  with  corrugated  iron. 
The  mill  was  designed  and  built  by  the  superintendent,  Mr.  P.  N.  Nissen.  Fifty  men  were 
employed,  16  of  whom  were  miners  and  muckers.  The  mill  began  running  about  the  middle  of 
October. 

Work  ox  Other  Locations. 

The  Sunrise  Mining  Company  have  purchased  the  "  Sunrise  "  claim,  on  which  there  is  a 
shaft  25  feet  deep.  A  contract  has  been  let  to  Mr.  Joseph  Trembley  for  100  feet  additional 
sinking,  who  began  the  work  about  1st  November. 

The  Mariposa  Mining  Company  purchased  the  claims  owned  by  Messrs.  Blackinton  and 
Lewis,  on  which  considerable  work  had  been  done.  They  had  a  gang  of  men  at  work  on  30th 
October,  building  camps  and  improving  the  roads.  Machinery  had  been  ordered,  and  work 
will  be  pushed  during  the  winter  with  a  crew  of  from  15  to  20  men. 

List  of.  Licensees. 

Appended  is  a  list  of  licensees,  giving  place  of  residence,  number  of  license,  and  number  of 
claims  (if  any)  registered  during  the  year.  Where  not  other  vise  indicated,  the  licensees  are 
residents  of  Ontario.     Claims  marked  with  an  asterisk  (*)  are  in  dispute. 


Name. 


Residence. 


I 

Abel],  J ,  Toronto 

Algoma  Commercial  Co  S.  S.  Marie 

Andre,  G  Michipicoton  River. 

Armstrong,  H 

Armstrong,  W.  J Guelph . 


No.  of 
License. 


Barton,  S .* S.  S.  Marie . 

Beebe,   W.  D Pleasantville,  Pa. 

Beggs,  T.  J White  River. 

Blackinton,  A.  B Michipicoton  River . 

Blackinton,  C.  B 

Boyer,  B ,S.  S.  Marie 

Brown,  A.  F Michipicoton  River. 

Buckley,  H       Is.    S.Marie.    

Buckley,  J.  P.     IDetroit,  Mich 


Guelph     .    .. 
.  S.  S.    Marie. 


Cameron,  A i White  River. .... . 

Campbell,  T   S.  S.  Marie,   Mich. 

Cash,  J Michipicoton  River 

Charlebois,  F I  Wawa 

Clark,  E.  D   

Clergue,  B.  J 

Clergue,  F.  H 

Clergue,  J.  H 

Cochrane,  R.  B 

Coleman,  W 

Cressey,  E.  W 

Culbert,  D.  S 


Davidson,  J 

Davis,  J 

Dickson,  J.  L 

Dion,  J.  J.  T 

Donovan,  J 

Dorway,  F.  C 

Douglas,  J.  W 

Dowslev.  G.  W.  O. 

Doyle,  K 

Dunlop,  W-.  W.... 

Dycie,  J.  G 

Dycie,  M 


Michipicoton  River. 
Bay  City,  Mich  — 
Wawa 


Ottawa . 
Wawa.. 


Michipicoton  River.. 

"  Harbor. 

"  River.. . 

"  Harbor. 

Wawa 

Michipicoton  Harbor. 

"  River  . 


Edey,  M.  C 'Ottawa 

Edey,  R.  W |Bellirica,  Que 

Eldridge,  R.  C 8.  S.  Marie,  Mich  . . 

5    M. 


1,206 
1,289 
1,250 
1,304 
1,312 

1,277 
1,213 
1,216 
1,280 
1,254 
1,279 
1.292 
1,305 
1,303 

1,195 
1,283 
1,225 
1,227 
1,309 
1,263 
1,230 
1,264 
1,234 
1,261 
1,302 
1,208 

1,270 
1,177 
1,278 
1,236 
1,273 
1,224 
1,261 
1.222 
1,241 
1,223 
1,1'. "2 
1.1T1 

1,266 

1,268 
1  275 


Claims. 


1,220 

1,324,  1,393 
1,397,  1,398 

1,410,  1,411 
1,392 

1,345,  1,348 
1,363,  1,449 
1,396 

1,436 
1,412 


1,351 
1,357 
1,407 


1,401,  1,419 


1,442 

1,378 
1,418 
1,358 
1,328, 
1,360 


1,416 


1,339,   1,374,  1,434 
1,338 


1,341,    1,420 
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List  of  Licensees. — Continued 


Name. 


Residence. 


No.  of 
License 


Eaniskillen  Mining  Co  S.  S.  Marie 

Estate  of  E.  V.  Clergue 

Everett,  W 


Fournier,  H.  A Michipicoton  Harb Dr. 

Francis,  G.  F Pakenham 

Ganley,  James S.  S.  Marie 

Ganley.  Jos I  "  

Gemmill,  D.  W 

Georgi,  J  

Gibson,  A 

Godon,  A 

Godon,  J 

Godon.  N 

Goodspeed,  J.  W 

Goodspeed,  T.  H 

Guelph  Mining  Co  

Gunn,  D.   A .• , 


Michipicoton  River. 

S.  S.  Marie 

Missanabie 


Grand  Rapids,  Mich 


Guelph 

White  River. 


Michipicoton  Harbor. 

Wawa 

Watford 


Hopkins,  W.  G  

Holbrook,  H.  B 

Holbrook,  L.  J 

Holbrook,  L.  V I       "        

Hunt,  J I  Michipicoton  River 

Husson,  W Guelph 


International  Mining  Co. 


Johnson,  A  . . . 
Johnston,  E.  J. 


Keenan,  C . . 
Keenan,  J . . . 
Keusie,  O  . . 
Kimball,   W. 


Lake  Superior  Power  Co 

Lawlor,  J.  H 

Legge.C.H 

Legge,  J  

Lemieux,  C 

Lerellier,  J.  T 

Lewis,  M  

Lewis,  W.  H 


S.  S.  Marie 

S.  S.  Marie,  Mich. 


Michipicoton  River. 


Berlin 

Michipicoton  River. 


S.  S.  Marie 

Michipicoton  River. 
Gananoque 


Wawa 

Detour,  Mich. 


Maginodon,  W [Michipicoton  River. 

Mahoney.  D.  J 8.  S.  Marie,  Mich. . . 

Manxman  Gold  Mining  Co S.  S.  Marie 

Martin,  C.   E Titusville..  Pa 

May,  E IMichipicoton  River  . 

Michipicoton  Development  Co I  "  " 

Miller,  O.  T |  London,  Eng 

Miller,  B.  J       St.  Thomas     

Myrick,  E.  B !  Detroit,  Mich 


McCandless,  A 

McDougall,  J 

McDougall,  L 

McDougall,  W.  H. 
McGilhvray,  W. . . 

McKenzie,  A 

McKinnon,  C.  A   . 

AioLean,  J.  K 

McRae,  P.  J 


Nelson,  J.  D. 
Nissen,  P.  N 


S.  S.  Marie,  Mich. 
White  River 


Ottawa 

Detour,  Mich. 
S   S.  Marie.    . 


Detour,  Mich. 


Michipicoton  Harbor. 


Osborne,  H 'Buffalo,  N.Y. 


1,246 
1,233 
1,258 

1,212 
1,271 

1,218 
1,255 
1,176 
1,262 
1,214 
1,200 
1",202 
1,201 
1,284 
1,285 
1,311 
1,217 

1,260 
1,291 
1,290 
1,253 
1,287 
1,310 

1,265 

1,276 
1,259 

1,297 
1,210 
1,193 
1,197 

1,288 
1,178 
1,294 
1,293 
1,235 
1,196 
1,184 
1,211 

1,226 
1,238 
1,243 
1,247 
1,203 
1,191 
1,179 
1,172 
1,207 

1,286 
1,257 
1,272 
1,215 
1,267 
1,183 
1,175 
1,245 
1,242 

1,188 
1,198 

1,186 


Claims. 


1,379,  1,380* 


1,354 


1,375 
1,409 

1,415 
1,352,  1,414 


1.426,  1,429,  1,430 

1.427,  1,431,  1,432 
1,371,  1,406 
1,345,  1,348 


1,382 
1,361 
1,395 
1,364,  1,417,  1,441 


1,436,  1,445,  1,446 

/ 1,423,  1,437 
\  1,443,  1,444 


1,369,  1,394,  1,399 
1,421 

1,353,  1,402 
1,404,  1,439,  1,440 
1,403 

1,381 

1,384,  1,388 

1,359     • 
1,367 

1,405 
1,373 

1,326 

1,355 

1,424,  1,425 

1,342,  1,350 
1,344,  1,347 

1.3S3,  1,387 
1,386,1,390 


1,330,  1,333,    1,337 
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List  of  Licensees. — Concluded. 


Name. 


Residence. 


Parks,  G.  F 

Pettit,  R  

Piuze,  J 

Pokorney,  L.  G 

Pononish.  A 

Pratt,  W 

Premier  Gold  Mining  Co. 
Preneveau,  G 


Wawa 

S.  S.  Marie  ......... 

Wawa 

Huntsville 

White  River 

Redwood  Falls,  Minn. 

St    Thomas  . .   . 

Missanabie  


Rankine,  de  L 

Rankine,  R.  F   

Reed,  G  

Reed,  S.  R 

Ripley,  J.  O       

Rogers,  G.  H 

Rothschild,  H 

Rothschild,  H.  J.  M . 


Niagara  Falls,   N  Y. 

Buffalo,   N.Y 

Michipicoton  River, 


S.  S.  Marie,  Mich. 

Ottawa 

Wawa 


Schellin,  T 

Schafer,  F 

Sheppard,  G.  W.. 
Sj  >stedt,  E.  A . . . . 
Smart,  Mrs.  T.  R  . 
Stribling,  F.  W... 
Struthers,  W 


Michipicoton  River. 
S.  S.  Marie,  Mich, . . 

Buffalo,  N.Y 

■*.  S.  Marie 

Wawa 

S.  S.  Marie 


Taylor,  G.  H. 
Taylor,  H.  F. . 
Taylor,  H.  H. 
Taylor,  R.  H.. 
Thibault,  N... 
Thompson,  C. 
Todd,  J.  A.... 
Touchette,  J. 
Trembley,  J . . 


Ward,  W 

Westcott,  G . . . 
Wilde,  J.  A... 
Wilmott,  A.  B. 


Michipicoton  Harbor. 
S.  S.  Marie,  Mich. . . . 


Wawa 

Michipicoton  River. 

Titu,viile,  Pa 

Missanabie 

Michipicoton  Harbor. 


No.  of 
License. 


Pleasantville,  Pa. . 
S.  S.  Marie,  Mich. 
S.  S.  Marie 


1,237 

1.274 
1,301 
1,249 
1.190 
1,231 
1,299 
1,205 

1,185 
1,187 
1,295 
1,296 
1,282 
1,269 
1,298 
1,244 

1,221 
1,204 
1,188 
1,22S 
1,232 
1,240 
1,189 

1,252 

1,182 
1,256 
1,181 
1,219 
1,281 
1,248 
1,180 
1,300 

1,209 
1,239 
1,229 
1,199 


Claims. 


1,413 


1,346 
1,408,  1,422 


1,329,  1  334 
1,332,  1,335 

1,438 


1,372 

l,3f6 
1,340 
1,331,  1,336 

1,362,  1,448 
1,325 


1,327 
1,389,  1,400 

1,385,  1,428,  1,433 

1,377 

1,400,  1,447 


1,366, 1,391  * 
1,368 


68  Bureau  of  nines  Report  No.  5 


PROVINCIAL    ASSAY    OFFICE. 

BY  J.    WALTER  WELLS  and  A.   G.    BURROWS. 

This  office  was  opened  in  July  1898  by  the  Bureau  of  Mines,  with  the.  view  of  promoting 
the  prospecting  and  exploratory  development  of  mineral  lands  in  Ontario.  Tt  offers  to  pros- 
pectors and  owners  of  mineral  lands  an  opportunity  of  securing  reliable  assays,  analyses  and 
other  commercial  tests  of  ore  samples  at  a  nominal  cost 

The  office  pays  attention  particularly  to  the  needs  of  prospectors,  who  as  pioneers  deserve 
all  the  encouragement  and  assistance  possible,  in  a  large  Province  like  Ontario  where  immense 
tracts  of  unexplored  rocky  country,  more  or  less  interspersed  with  arable  land,  are  liable  to 
carry  economic  ore  deposits.  That  prospectors  and  mining  men  in  Ontario  appreciate  the  op- 
portunities offered  by  a  public  testing  laboratory,  may  be  judged   from   the  following  annual 

records  of  laboratory  determinations: — 

1899         1900         1901         1902 

Assays  and  analyses 1,651       2,215       2,949       3,163 

Identifications,  qualitative  examinations,  etc .  .      304  187  487  349 

The  office  is  located  in  Belleville  under  an  agreement  with  the  Corporation  of  that  city,  by 
which  the  latter  undertakes  to  provide  suitable  quarters  It  occupies  two  fiats  at  No.  24  Vic- 
toria Avenue.  The  ground  floor  is  divided  into  (1)  office,  (2)  sample  room  for  rough  samples 
on  exhibit,  (3)  crushing  room  for  pulverizing  samples.  Supplies  of  acids,  alkalis,  gasoline  and 
other  dangerous  chemicals  are  kept  under  ground  in  the  basement.  All  the  space  allotted  for 
the  use  of  the  office  is  at  present  used,  and  two  extra  rooms  could  be  employed  to   advantage. 

Work  done  for  Bureau  of  Mines. 

The  work  of  the  office  during  1902  included  the  following  services  rendered  directly  to  the 
Bureau  of  Mines  : — 

(1)  Issuing  laboratory  reports  on  samples  sent  in  by  Government  geologists  and  survey 
parties  exploring  the  unsurveyed  portions  of  western  and  northern  Ontario.  These  reports  are 
published  in  the  annual  report  of  the  Bureau  of  Mines  when  of  sufficient  interest  to  the  public. 
Samples  are  often  received  from  the  head  office  of  Bureau  of  Mines,  Toronto,  the  property  of 
private  parties.  In  such  cases,  reports  on  samples  are  sent  to  the  head  office  and  charged  up 
against  the  Bureau  of  Mines  for  collection. 

(2)  Issuing  check  analyses  of  iron  ores  mined  and  smelted  in  Ontario,  on  which  it  is  pro- 
posed to  claim  the  bounty  provided  by  the  Iron  Mining  Fund. 

(3)  Following  up  Mr.  Wells'  inquiry  into  Arsenic  in  Ontario,1  some  experimental  investiga- 
tions were  undertaken,  with  a  view  to  making  a  cheaper  insecticide  than  Paris  green,  which 
should  include  all  the  physical  qualities,  toxic  effects  and  general  efficiency  of  that  article,  as  well 
as  comply  with  the  Dominion  law  regarding  the  manufacture  and  sale  of  insecticides.  Attempts 
were  made  to  produce  such  an  insecticide  by  replacing  copper  by  iron  in  Paris  green  and  elim- 
inating the  acetic  acid,  which  has  no  particular  value  beyond  helping  to  make  a  stable  com- 
pound, and  probably  forming  with  copper  a  fungicide.  Paris  green  was  originally  made  as  a 
pigment,  and  for  this  purpose  the  acetic  acid  is  valuable  by  adding  brilliancy  to  the  color,  but 
it  is  being  replaced  for  this  purpose   by  organic  dyes. 

1  Arsenic  in  Ontario,  by  J.  Walter  Wells,  11th  Rep.  Bur.  Mines,  pp.  101-122. 
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The  retail  price  of  Paris  green  averages  about  25  cents  per  pound  in  Canada,  and  it  was 
thought  that  a  more  general  use  of  the  insecticide  in  fruit-growing,  with  a  consequent  improve- 
ment in  the  quality,  would  be  a  result  if  a  cheaper  and  equally  efficient  insecticide  could  be 
made.  Paris  green  is  a  chemical  compound  known  as  aceto  arsenite  of  copper,  with  the  fol- 
lowing theoretical  composition;  copper  arsenite,  82  per  cent,  and  copper  acetate  18  per  cent., 

which  may  be  expressed  thus  : — 

J  ^  per  cent. 

Arsenious  Oxide  ( As  O) 58. 64 

Copper  oxide   (C2  03) 31.30 

Acetic  acid  (C2  H4  02) 10.06 

100.00 
Free  white  arsenic  and  arsenious  acid  are  often  present  in  the  commercial  compound. 

Paris  green  has  proved  such  an  efficient  insecticide  for  many  pests  affecting  trees,  garden 
pUnts  and  fruits,  that  it  has  become  the  standard  fixed  by  common  usage,  so  that  any  new  com- 
pound replacing  it  must  comply  with  the  following  conditions  :  It  must  have  a  green  color  re- 
sembling Paris  green  to  satisfy  prejudices  ;  it  must  be  insoluble  in  water  so  that  it  may  not  be 
washed  readily  from  leaves,  etc. ;  it  must  be  effectively  poisonous  for  all  biting  insects  ;  it  must 
contain  as  little  free  arsenic  as  possible  so  as  not  to  scald  the  leaves  and  fruits  when  applied  ;  it 
must  carry  at  least  50  per  cent,  combined  arsenious  acid  to  comply  with  the  law,  and  it  must 
be  cheaper  than  Paris  green. 

The  following  compounds  were  prepared,  using  white  arsenic  from  the  Deloro  works  and 
cheap  commercial  chemicals  : — 

(a)  Copper  Arsenite  (Cu  H  As  03);  made  by  adding  white  arsenic  to  a  blue  ammoniacal  solu- 
tion of  copper  sulphate.  A  light  green  precipitate  is  formed  insoluble  in  water  and  very  poison- 
ous. The  dried  precipitate  carried  40  per  cent,  arsenious  acid.  It  answers  all  the  conditions 
excepting  the  legal  minimum  of  combined  arsenious  acid. 

(6)  By  digesting  carbonate  of  copper  (Cu  C03)  with  water  and  white  arsenic  and  evaporating 
the  solution,  a  yellow-green  salt  was  obtaixied  partly  soluble  in  water  and  carrying  54.50  per 
cent,  arsenious  acid.  This  compound  complies  with  all  the  requirements  except  that  it  is  par- 
tially soluble. 

(c)  Arsenite  of  iron  ;  made  by  mixing  a  solution  of  ferrous  sulphate  (copperas  of  commerce) 
with  a  solution  or  emulsion  of  white  arsenic  and  adding  a  little  ammonia.  A  white  insoluble  com- 
pound is  formed,  which  when  dried  carries  43.8  per  cent,  combined  arsenious  acid,  thus  falling 
below  the  legal  standard.  No  experiments  were  made  to  test  its  efficiency  as  an  insecticide. 
This  compound  can  be  made  very  cheaply. 

(d)  Arsenite  of  lead  ;  made  by  adding  a  solution  of  lead  acetate  to  an  emulsion  or  solution  of 
white  arsenic  slightly  alkaline  with  ammonia  or  sodium  hydroxide.  A  white  insoluble  compound 
is  formed  which  does  not  carry  the  necessary  amount  of  combined  arsenious  acid. 

The  few  experiments  were  made  in  spare  moments,  but  the  results  were  sufficiently  en- 
couraging to  warrant  further  experimental  investigation  on  the  part  of  interested  parties,  such 
as  producers  of  white  arsenic,  chemical  manufacturers,  and  agricultural  chemists,  who  should 
also  have  the  opportunity  of  carrying  on  actual  tests  in  the  garden  to  prove  the  efficiency  of  each 

new  preparation. 

Work  done  for  private  parties. 

The  following  services  have  been  rendered  during  the  year  to  prospectors  ami  others 
engaged  in  the  mineral  industry  in  Ontario  : — 

(1)  Issuing  laboratory  reports,  consisting  of  assays,  analyses,  qualitative  examinations, 
identifications  and  reports  as  to  probable  commercial  value.  In  no  case  does  the  report  issued 
on  a  sample  give  any  opinion  as  to  the  extent  or  commercial  value  of  the  dep  rait  which  may  be 
the  source  of  the  sample,  the  office  dealing  only  with  the  sample  as  received.  Fees  are 
collected  on  these  reports  according  to  the  scale  of  fees  approved  by  the  Director  of  the  Bureau 
of  Mines.     Each  report  issued  as  custom  work  is  the  property  of  the  party  ordering  the  test 
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and  paying  the  fee.  A  copy  of  such  a  report  cannot  be  issued  to  a  different  party  without 
an  order  from  the  party  ordering  and  paying  for  the  original  report.  The  pulp  of  each  sample 
is  retained  by  the  office  subject  to  the  order  of  the  party  ordering  the  original  report  on  the 
sample. 

(2)  Making  check  or  control  determinations  in  case  of  a  dispute  as  to  values  contained  in 
a  sample.  More  trouble  is  caused  by  incorrect  sampling  than  by  incorrect  analysis,  as  no  two 
parties  appear  to  take  a  similar  sample  on  the  same  ore  deposit,  unless  it  is  done  according  to 
the  standard  rules  adopted  by  engineers.  Considerable  trouble  is  caused  by  the  fire  assay  for 
gold  ores  carrying  nuggety  free  gold,  as  tne  fire  assay  gives  variable  results  on  such  samples. 
For  example,  a  pulped  sample  carrying  free  gold  may  be  divided  and  sent  to  two  different 
assayers  ;  both  may  do  careful  work  and  yet  get  variable  results,  thus  causing  a  dispute  as 
to  the  proper  value.  In  such  cases  the  amalgamation  assay,  combined  with  the  fire  assay,  is 
the  only  safe  method  of  getting  accurate  results. 

When  a  pulped  sample  is  ordered  from  the  office  by  the  sender  of  a  check  or  control,  the 
pulp  is  sent  in  a  sealed  parcel  and  the  seal  of  the  office  must  be  broken  only  in  the  presence  of 
the  chemist  selected  to  do  the  checking,  in  order  to  prevent  any  tampering  with  the  sample  in 
transit. 

(3)  Acting  as  an  information  agency,  so  far  as  possible,  answering  inquiries  as  to  market 
prices,  commercial  uses  and  purchasers  of  ores. 

(4)  Issuing  a  monthly  office  bulletin,  containing  the  monthly  laboratory  repoit,  inquiries 
of  general  interest  and  notes  on  minerals  coming  into  commercial  use.  The  bulletin  was  sent, 
free  of  charge,  to  parties  interested  in  mining  in  Ontario,  but  publication  ceased  in  July  last. 

The  following  minerals,  coming  into  more  common  commercial  use,  were  dealt  with  in 
these  bulletins  : — (1)  Bauxite,  a  hydrated  form  of  alumina  more  or  less  intermixed  with  iron 
and  silicious  matter,  and  used  as  the  ore  ->f  the  metal  aluminium,  also  for  the  manufacture  of 
the  various  grades  of  alum  ;  (2)  Cassiterite,  commonly  known  as  tinstone,  and  found  in  small 
quantity  in  the  pegmatite  rocks  in  Eastern  Ontario.  This  ore  is  always  in  demand,  as  no  tin 
mine  exists  on  the  American  continent. 

Many  letters  have  been  received  asking  for  further  information  as  to  the  commercial  uses 
of  minerals,  and  124  samples  of  economic  minerals  have  been  distributed  to  prospectors  during 
the  year,  free  of  charge.  This  method  of  keeping  the  prospectors  in  touch  with  various 
changes  in  industrial  uses  of  minerals  appears  to  be  appreciated. 

Laboratory  Determinations. 

The  following  tabular  list  shows  the  laboratory  determinations  made  during  the  year,  each 
being  checked  off  by  a  duplicate  to  avoid  errors  in  issuing  certificates  : — 


Assays. 

Mineral. 

For  Bureau. 

For  public. 

Total. 

Gold  (fire  assay) 

56 
13 
52 
22 
8 
3 

i 

3 
2 
2 

760 

12 

467 

104 

63 

30 

21 

18 

13 

(i 

19 
1 

816 

25 

Silver 

519 
126 

Nickel 

71 
33 

Zinc 

24 
19 

16 

Tin    

g 

Cobalt 

21 

1 

Total 

165 

1,514 

1,679 

1902 


Provincial  Assay  Office 


71 


Analyses. 


Determination. 

For  Bureau. 

For  pub'ic. 

Total. 

9 

12 

16 

5 

5 

7 

8 

8 

8 

96 

47 

48 

48 

33 

2 

2 

192 

71 

91 

21 

9 

10 

31 

53 

54 

56 

5S 

5 

5 

5 

142 

1 

24 

27 

275 

80 

103 
37 
14 
15 
38 
61 
62 
64 

154 
52 
53 
63 

175 

1 

26 

29 

467 

Ferrous  oxide 

Ash    

Chromic  oxide 

Total 

546 

938 

1,484 

Total  number  of  samples  received  for  assay 1,164 

Total  assays 1,679 

"      analytical  determinations  ....       1,484 

"     identifications  and  qualitative  examinations 349 

Total  laboratory  determinations 3,512 

A  comparison  with  the  preceding  year  shows  an  increase  in  the  number  of  gold  and 
silver  samples,  and  also  of  iron  ores. 

Many  limestones  were  also  received  for  examination  as  to  suitability  for  the  manufacture 
of  Portland  cement. 

Laboratory  Equipment  and  Methods. 

The  efficiency  of  the  laboratory  has  been  increased  by  additions  to  the  equipment, 
including  a  3-h.p.  gas  engine,  jaw  crusher,  gyratory  muller,  automatic  sampler,  platinum 
ware,  electric  dynamo  and  a  large  importation  of  German  apparatus  and  chemicals. 

It  is  now  equipped  for  the  following  determinations  : — 

Gold  and  Silver.— Tne  fire  assay  is  used  for  all  classes  of  ores,  except  when  bottle 
amalgamation  with  mercury  is  ordered  to  test  the  free  milling  values  of  gold  ores.  Two 
improvements  have  been  introduced,  saving  the  assayer  considerable  trouble.  Sodium  peroxide 
is  used  to  oxidize  sulphide  and  arsenical  ores,  replacing  sodium  nitrate  which  has  many  objection- 
able qualities  for  this  purpose,  and  also  doing  away  with  the  slow  and  troublesome  method  of 
roasting  sulphides  in  a  muffle  furnace.  Sodium  peroxide,  together  with  iron  nails,  will  elimin- 
ate the  sulphur  from  a  pure  pyrite  ore  carrying  50  per  cent,  sulphur,  and  the  loss  of  gold  and 
silver  is  no  greater  than  with  nitre  or  roasting.  No  argols  or  other  reducing  agent  is  required. 
Cupels  made  of  Portland  cement  have  been  found  by  practice  to  be  as  satisfactory  as  bone  ash 
for  the  elimination  of  zinc,  lead,  copper,  arsenic,  etc.,  from  gold  and  silver.  The  cement  cupels 
have  the  advantage  of  hardness  and  durability  and  cost  practically  nothing,  as  cement  is 
$2.00  per  barrel.  The  gold  and  silver  button  balance  is  sensitive  to  jfoj  milligrame,  so  that  by 
using  1  assay  ton.  which  is  employed  as  the  ordinary  charge  of  ore  rather  than  £  A.  T.  adopted 
by  western  assayers,  gold  values  can  be  ascertained  to  20  cents  per  ton  of  ore. 
Copper.— Both  the  electrolytic  and  the  titration  methods  are  used. 

Lead.— Either  the  fire  assay  for  rich  ores,  or  the  molybdate  titration  for  lean  ores  is  em- 
ployed. 
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Nickel. — The  electrolytic  process  is  adopted  as  being  the  most  accurate,  even  though 
somewhats  low. 

Platinum. — The  fire  assay  is  found  to  be  satisfactory. 

Zinc. — The  titration  method,  using  potassium  ferro-cyanide,  is  adopted. 

Iron  ores,  cokes,  coal,  limestones,  marl,  clay,  etc.,  are  analysed  by  the  latest  known 
standard  methods. 

Samples  are  pulped  to  100-mesh,  and  those  requiring  an  impalpable  powder  are  further 
ground  in  an  agate  or  diamond  mortar. 

Certificates  are  made  out  on  samples,  analysed  at  ordinary  temperature,  unless  otherwise 
stated.  Ores  carrying  moisture  sufficient  to  prevent  grinding,  are  dried  at  110°,  and  reported 
on  in  both  states. 

Laboratory  fees  amounting  to  §1,712.53  were  collected  during  the  year  and  remitted  to  head 
office.     While  the  fees  are  nominal,  reports  cannot  be  issued  till  they  are  paid. 

No  charges  are  made  on  identification  and  qualitative  analysis  of  samples  brough 
personally  to  the  office. 

Circulars  of  rates,  shipping  bags  and  mailing  envelopes,  are  sent  to  parties  wishing  assays. 

Two  laboratory  assistants  are  employed,  whom  it  is  difficult  to  keep,  as  they  usually  obtain 
more  lucrative  positions  after  a  few  months'  practice.  Four  different  assistants  were  employed 
during  the  year  ;  G.  C.  Reid,  who  joined  a  cavalry  force  of  Canadian  volunteers  to  South 
Africa  ;  L.  L.  Bolton,  transferred  as  geologist  to  a  Crown  Lands'  survey  in  the  James  Bay 
district ;  F.  J.  Thorpe,  who  accepted  a  position  on  the  laboratory  staff  at  the  Steel  Works, 
Sydney,  C.  B. ;  and  A.  T.  Fife,  science  master  at  the  Peterborough  Collegiate  Institute.  The 
last  assistant  showed  commendable  enthusiasm,  which  should  be  of  benefit  to  the  students  in 
his  charge. 

The  Assay  Office  was  in  charge  of  Mr.  J.  Walter  Wells  from  its  establishment  until  1st 
October  1902,  when  he  resigned  in  order  to  pursue  some  special  lines  of  study  connected  with 
the  mining  industry.  Mr.  Wells  was  succeeded  by  Mr.  Alfred  G.  Burrows,  M.A.,  B.Sc,  form- 
erly laboratory  assistant  and  later  demonstrator  in  Applied  Chemistry  at  the  School  of  Mining, 
Kingston. 
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MINES  OF  NORTliWESTEKN  ONTARIO. 

BY    WILLET    G.     MILLER. 

This  report  deals  primarily  with  the  working  mines  and  prospects  in  the  region  which 
occupies  that  part  of  the  Province  lying  to  the  west  and  northwest  of  the  town  of  Sudbury.  At 
the  end  of  the  report  notes  are  added  on  various  specimens  of  rocks  collected  during  the  tour  of 
inspection. 

The  nickel  mines,  all  of  which  are  found  within  a  few  miles  of  Sudbury,  are  not  included 
in  the  following  description.  This  town  lies  near  the  western  boundary  of  the  district  of  Nip- 
issing.  The  present  report  therefore  covers  the  mines  in  the  districts,  beginning  with  the  most 
eastern,  of  Algoma,  Thunder  Bay  and  Rainy  River.  As  ft  %  people  realize  the  size  of  these 
districts  it  may  be  stated  that  the  three  together  cover  a  territory  which  is  approximately  600 
miles  in  length,  with  an  average  breadth  of  about  2r>0  miles.  An  idea  of  the  large  size  of  the  region 
may  also  be  gained  from  the  statement  that  the  length  of  that  part  of  the  main  line  of  the 
Canadian  Pacific  Railway  between  Sudbury  on  the  east  and  Rat  Portage  on  the  west  is  848 
miles. 

Railway  Building  in  Mining  Districts. 

During  the  last  two  or  three  years  the  railway  facilities  in  parts  of  the  region  have  been 
greatly  improved.  We  now  have  the  Canadian  Northern  railway  running  through  the  district, 
south  of  the  Canadian  Pacific,  from  Port  Arthur  westward  to  Fort  Frances.  This  has  render- 
ed much  more  accessible  several  tracts  of  mineral  lands,  among  which  are  the  Atikokan  and 
Mattawin  iron  ranges. 

Farther  east  in  the  region  there  are  now  the  branch  of  the  Algoma  Central,  which  connects 
Michipicoton  Hirbor  with  the  iron  deposits,  and  the  main  line  of  that  railway,  the  grading  of 
which  has  been  finished  from  the  town  of  Sault  Ste  Marie  to  its  junction  with  the  branch  just 
mentioned.  This  railway,  which  has  been  completed  for  some  distance  north  of  Sault  Ste 
Marie,  passes  through  a  district  in  which  a  number  of  metalliferous  deposits  are  being  devel- 
oped. These  include  four  or  five  copper  deposits  and  two  or  three  iron  properties,  all  of  which 
are  within  forty  miles  of  Sault  Ste  Marie. 

Then  there  is  another  mineral  railway  now  running  from  Bruce  Mines,  on  Lake  Huron,  to 
the  Rock  Lake  copper  mine,  some  twelve  or  fourteen  miles  distant,  called  the  Rock  Lake  and 
Algoma  line. 

The  nickel  range  railway,  a  part  of  the  Manitoulin  and  North  Shore  system,  runs  west 
from  Sudbury  through  the  district  in  which  nickel  deposits  are  being  worked.  Trial  lines  for 
the  continuation  of  this  railway  have  been  run  westward  to  the  main  line  of  the  Algoma  Cen- 
tral, and  northeastward  to  the'northern  nickel  range  and  the  iron  deposits  of  the  township  of 
Hutton,  north  of  Sudbury.  It  is  stated  that  the  Canadian  Pacific  has  also  made  preliminary 
surveys  of  a  line  which  is  to  afford  an  outlet  for  the  ore  of  these  deposits. 

The  construction  of  the  Government  railway  from  North  Bay  station  on  the  Canadian 
Pacific,  to  the  head  of  lake  Temiscaming,  is  being  energetically  prosecuted.  It  is  expected 
that  during  the  coming   autumn  or  winter   this   line  will    be    completed  to  lake  Temag^mi 
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In  the  vicinity  of  the  latter  lake  the  railway  will  pass  over  a  part  of  the  iron  ranges  which  have 
as  yet,  on  account  of  the  lack  of  transportation  facilities,  had  little  development  work  done  on 
them. 

Other  railway  lines  through  mineral  areas  have  been  projected,  especially  in  the  more 
western  part  of  the  region,  but  their  construction  has  not  been  begun. 

Lessons  Taught    by  Experience. 

The  industry  is  recovering  rapidly  from  the  injury  it  received  during  the  boom,  and  ap- 
parently the  lessons  then  learned  have  been  taken  to  heart.  Work  is  being  done  on  a  more 
conservative  basis  and  development  is  being  put  in  charge  of  more  experienced  men. 

In  a  lew  cases  some  of  the  old  mistakes  are  being  repeated,  such  as  erecting  mills  on  prop- 
erties on  which  sufficient  development  work  has  not  been  done,  and,  in  one  or  two  instances, 
putting  in  plants  manifestly  unsuited  to  the  kind  of  work  they  are  required  to  do.  These  mis- 
takes are  in  most  cases  due  to  the  directors  rather  than  to  the  managers,  the  latter  being  forced 
by  the  enthusiasm  of  the  former  to  erect  plants  against  their  own  judgment. 

A  striking  feature  in  connection  with  the  industry  is  that  most  of  the  capital  being  intro- 
duced comes  from  the  United  States.  The  purely  Canadian  companies  number  net  more  than 
three  or  four,  and  there  are  about  the  same  number  whose  headquarters  are  in  Great  Britain. 

It  is  probably  as  well  that  the  work  is  being  so  largely  done  by  Americans,  as  there  are 
many  capitalists  in  the  United  States  who  have  achieved  success  in  the  industry  and  who  know 
how  it  should  be  conducted.  The  ordinary  successful  business  man  who  has  had  no  experience 
in  mining  often  does  the  industry  as  much  harm  as  good.  He  knows  nothing  of  its  technology, 
and  is  as  apt  as  not  to  make  a  poor  choice  of  his  advisers.  Many  of  the  so-called  failures  which 
have  been  made  in  mining  in  Canada  in  recent  years  could  have  been  avoided  had  the  directors 
of  the  companies  possessed  even  a  slight  knowledge  of  the  industry.  Frequently  such  directors 
have  chosen  incompetent  advisers  ;  at  other  times  they  have  been  given  good  advice  and  refused 
to  accept  it.  The  writer  can  name  more  than  one  property  which  was  condemned  by  experts 
who  were  asked  to  report  on  it  before  much  outlay  of  capital  had  been  made.  But  the  directors 
of  the  companies  declined  to  take  the  advice  of  trustworthy  men.  They  accepted  instead  the 
opinions  of  self-styled  experts,  whose  views  agreed  with  what  the  directors  themselves  wished 
to  believe.  That  weakness  of  human  nature  expressed  in  the  old  saying,  "the  wish  is  father 
to  the  thought "  has  been  the  means  of  injuring  many  a  promising  mining  field.  Loss  of  capi- 
tal in  mining,  through  whatever  causes  it  maybe  brought  about,  is  unfortunately  by  the  public 
always  checked  up  against  the  industry.  Mining  men  justly  complain  that  this  is  grossly  un- 
fair. Let  capitalists  use  the  same  common  sense  in  their  mining  enterprises  that  they  use  in 
ordinary  business  transactions,  and  they  will  find  that  the  risk  is  no  greater,  if  indeed  it  is  as 
great,  in  this  industry  as  in  ordinary  commercial  pursuits. 

General    Remarks. 

In  the  following  pages  the  mineral  industries  in  operation  in  the  region  will  be  referred  to 
in  the  following  order  :  Gold  and  Silver,  Copper,  Iron.  Since  most  of  the  larger  mines 
were  somewhat  fully  described  in  the  last  report  it  will  not  here  be  necessary  to  repeat  the  des- 
cription.     Reference  will  simply  be  made  to  recent  changes  and  improvements. 

The  writer  has  received  inquiries  during  the  past  season  from  a  number  of  persons,  mostly 
stock-holders,  concerning  his  opinion  of  various  mines  and  prospects.  He  therefore  takes  this 
opportunity  of  stating  that  it  is  not  a  part  of  his  work  to  thoroughly  sample  all  the  deposits 
visited  by  him  ;  hence  he  is  not  in  a  position,  in  all  cases,  to  express  an  opinion  as  to  their 
values.  The  question  as  to  the  assay  value  of  the  ore  is  a  matter  which  concerns  the  owners 
only,  and  the  Bureau  of  Mines,  even  if  in  possession  of  the  information,  would  not  be  free  to 
make  it  public  without  the  full  permission  of  those  controlling  the  properties. 
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In  addition  to  attracting  capital  fiom  the  Cnited  States,  the  Province's  -western  mining 
districts  are  supplying  a  field  of  labor  for  an  increasing  number  of  experienced  technical  men. 
Several  superintendents  and  mining  captains  of  experience  in  great  American  mines  have  come 
into  the  country  during  the  last  year  or  two,  and  last  season  the  writer  met  graduates  of  half  a 
dozen  or  more  American  technical  schools  and  universities  who  are  employed  in  various  capacities. 
He  was  told  by  some  of  these  men  that  they  had  been  advised  by  their  instructors,  on  gradu- 
ating from  college,  to  go  north,  as  Canada  was  the  coming  mining  country. 

In  addition  to  this  younger  generation  of  technical  men,  ihe  region  received  visits  from  a 
number  of  well-known  authorities  on  various  branches  of  mining.  The  iron  ore  fields  proved 
especially  attractive  to  some  of  the  leading  American  experts. 

Probably  the  greatest  increase  in  activity  during  the  past  year,  in  the  part  of  the  Province 
under  review,  has  been  in  connection  with  iron.  Most  of  the  iron  ranges  which  have  been 
brought  to  light  during  the  last  few  years  were  visited  by  experts  and  prospected  to  a 
greater  or  less  extent.  Three  or  four  prospects  in  the  Michipicoton  Mining  Division  were  test- 
ed with  very  encouraging  results,  and  diamond  drills  have  been  at  work  at  Steep  Rock  lake, 
on  the  Canadian  Northern  railway,  and  along  the  line  of  the  Port  Arthur,  Duluth  and  West- 
ern. The  iron  ore  deposits  in  the  Township  of  Hntton,  nort1  of  Sudbury,  have  also  been  test- 
ed by  the  diamond  drill. 

Compared  with  a  few  years  ago  the  activity  in  the  development  of  copper  properties  is 
noticeable,  especially  in  the  district  surrounding  Sault  Ste.  Marie  to  the  north  and  east. 

Interest  in  gold  mining,  notably  in  the  Manitou,  Eagle  Lake,  and  Lake  of  the  Woods  areas, 
has  been  renewed,  and  since  my  tour  of  inspection  ended  in  December,  work  has  been  begun 
on  a  number  of  gold  properties  which  are  not  mentioned  in  this  report. 

The  regulations  of  the  Mines  Act,  as  regards  the  safety  of  employees,  are  on  the  whole  well 
observed.  Managers  and  superintendents  show  a  strong  desire  to  live  up  to  the  spirit  of  the 
Act. 

For  the  better  protection  of  employees  two  points  should  be  mentioned.  One  of  these  is 
concerning  the  tendency  to  erect  buildings  over  the  mouths  of  shafts.  In  some  cases  these 
buildings  are  large  and  contain  boiler  and  engine  rooms,  hoisting  machinery,  blacksmith  and 
carpenter  shops.  This  gives  rise  to  great  danger  from  fire  which  might  cause  the  suffocation 
of  men  working  underground,  particularly  if,  as  is  the  case  with  most  properties,  the  only  means 
of  escape  from  the  workings  is  by  way  of  a  single  shaft.  Loss  of  life  has  occurred  in  the  Province 
through  suffocation  in  the  workings  caused  by  the  burning  of  buildings  at  the  shaft's  mouth. 
It  might  also  be  mentioned  that  in  the  case  of  one  mine  visited  by  the  writer  during  the  paEt 
summer,  where  the  buildings — boiler  house,  blacksmith  shop  and  others— were  grouped  at  the 
mouth  of  the  only  shaft  available  for  escape,  a  fire  has  since  taken  place  and  the  buildings 
have  been  burned  to  the  ground.  Fortunately,  however,  no  lives  were  lost  in  this  instance. 
The  situation  of  this  group  of  buildings  was  criticised,  and  a  note  was  made  of  the  criticism  in 
the  Inspector's  book,  at  the  time  the  inspection  was  made. 

The  practice  now  followed  in  many  of  the  leading  mining  countries  is  either  to  have  little 
else  than  a  framework  at  the  mouth  of  the  shaft,  or  to  have  the  building,  if  any,  constructed 
largely  of  metal.  The  boiler  house,  blacksmith  shop  and  other  buildings  do  not  need  to  be 
erected  at  the  shaft's  mouth. 

My  attention  was  also  drawn  by  four  or  five  mine  superintendents  to  the  character  of  some 
of  the  dynamite  supplied  them.  In  some  cases  it  is  claimed  that  this  material  does  not 
possess  the  strength,  whether  40  or  60  per  cent,  or  higher,  which  the  makers  represent  it  to 
have.     Efficiency  is  thus  lost. 

The  most  serious  criticism  made  of  some  of  the  dynamite, however, is  that  portions  of  charges, 
or  of  certain  cartridges,  fail  to  explode,  which  is  apparently  due  to  imperfections  in  manufacture 
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or  to  the  age  of  the  material  supplied.  This  gives  rise  to  great  danger.  One  superintendent 
told  me,  for  instance,  that  a  certain  charge  was  fired  in  his  mine.  When  the  loose  rock  was 
hoisted  to  the  surface  it  was  found  that  one  large  block  contained  portions  of  three  different 
sticks  of  dynamite.  If  one  of  these  fragments  had  been  struck  by  a  pick  while  the  rock  was 
being  got  ready  for  hoisting  an  explosion  would  in  all  probability  have  taken  place,  resulting 
in  serious  or  fatal  injuries  to  one  or  more  men. 

It  would  seem  that  this  question  of  the  quality  of  dynamite  is  one  that  should  engage  the 
attention  of  the  Inland  Revenue  Department.  Samples  might  be  collected  at  various  mines 
and  subjected  to  chemical  and  other  tests,  just  as  are  samples  of  groceries,  fertilizers  and 
other  materials. 

The  dynamite  should  be  examined  both  with  regard  to  its  strength  and  the  perfection 
of  its  manufacture.  Each  box  should  be  distinctly  marked  at  the  factory  with  the  date  of  its 
manufacture,  since  explosives  are  known  to  deteriorate  with  age  and  tend  to  become  more 
dangerous  to  handle. 


Gold  and  Silver  Mixes. 

Work  has  been  done  on  about  thirty  gold  and  silver  properties  in  the  northwestern  part 
of  the  Province  during  the  past  year.  The  two  metals  are  classed  together  on  account  of  the 
fact  that  a  small  amount,  sometimes  merely  a  trace,  of  silver  is  always  found  in  alloy  with 
gold.  Of  the  number  mentioned  two  or  three  are  purely  silver  properties.  Only  one  of 
them  was,  however,  a  shipper  of  silver.  Work  has  been  begun  on  a  half  dozen  or  more  gold 
properties  since  the  writer's  last  visit  to  the  field. 

SCADDING  TOWNSHIP   GOLD  MINE. 

This  property,  which  is  owned  by  Messrs.  F.  Cochrane  and  T.  Clemow  of  Sudbury,  consists 
of  the  southeast  quarter  of  the  north  half  of  lot  7,  and  the  south  half  of  the  north  half  of  lot  6 
in  the  sixth  concession  of  the  township  of  Scadding,  which  bounds  lake  Wahnapitae  on  the 
southeast.  This  is  the  only  property  described  in  the  present  report  which  is  situated  in  the 
district  of  Nipissing. 

At  the  time  of  my  visit  on  10th  July.  1902,  work  was  confined  to  the  main  shaft  which 
was  down  to  a  depth  of  186  feet.  The  first  level  in  this  shaft  is  at  a  depth  of  40  feet  from 
the  surface,  the  east  drift  being  18  feet  in  length  and  the  west  22  feet.  The  second  level  is  a1 
a  depth  of  160  feet,  drift  west  45  feet  and  east  90  feet.  Work  was  continued  into  the  autumn 
and  before  shutting  down  for  the  winter  the  length  of  the  lower  level  had  been  materially 
increased. 

The  vein,  where  followed  by  the  west  drift  on  the  second  level,  was  well  defined  and 
separated  freely  from  the  walls,  a  considerable  amount  of  flucan,  selvage  or  decomposed  rock 
matter,  lying  between  the  quartz  of  the  vein  and  the  walls.  The  east  drift  on  this  level  also 
followed  a  well  defined  vein  for  about  40  feet  when  the  vein  was  found  to  end  sharply,  having 
apparently  been  cut  through  by  a  dike  of  diahase  which  is  now  much  altered  or  changed  into 
chlorite.  The  direction  of  throw  of  the  vein,  whether  to  the  north  or  to  the  south,  at  its 
contact  with  the  dike  had  not  been  determined.  In  order  to  obtain  light  on  this  point,  I 
advised  a  study  of  the  surrounding  rock  exposures.  If  faults  are  found  in  some  of  the  dikes 
and  veins  exposed  at  the  surface  it  can  be  pretty  definitely  determined,  from  the  direction  of 
the  throw  in  these,  in  which  direction  to  look  for  the  continuation  of  the  vein  in  the  level. 
A  fair  idea  should  also  be  obtained  in  this  way  as  to  the  amount  of  the  throw  in  the  vein. 

The  rock  through  which  the  vein  cuts  is  a  metamorphic  conglomerate,  consisting  of  a 
chloritic  base  through  which  are  set,  sparingly,  pebbles  of  pink  or  light  colored  granite. 
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The  strike  of  the  vein  is  approximately  70  degrees  west  of  north  and  the  dip  is  about  80 
degrees  to  the  northward.  In  the  second  level  the  vein  averages  probably  six  feet  or  more  in 
width. 

Another  shaft  has  a  depth  of  40  feet.  Work  has  been  discontinued  on  it  on  account,  it 
is  said,  of  bad  air.  This  shaft  lies  a  short  distance  south  of  the  one  just  described  and  it  is 
claimed  to  be  on  another  vein  which  forms  a  junction  with  the  main  vein  to  the  westward. 

The  swamp  lies  immediately  east  of  the  workings  and  makes  it  impossible  to  trace  the 
vein  farther  in  that  direction.  On  the  west  of  the  shaft  a  hill  runs  in  a  north  and  south 
direction.  A  shallow  pit  has  been  sunk  on  the  vtin  on  this  hill.  Farther  westward  the  vein 
is  covered  by  soil  and  brushwood. 

The  ore  is  quartz  which  carries  gold,  together  with  copper  pyrites.  Mill  tests  have  been 
made  and  it  is  said  the  »old  values  can  be  extracted  by  the  free  milling  process. 

A  small  lake  lies  about  500  yards  to  the  north  of  the  workings.  It  has  a  length  of  about 
200  yards,  with  a  breadth  of  100  yards.  This  lake  is  on  lot  7  in  the  sixth  concession  and  is 
drained  by  a  creek  which  runs  through  the  swamp  northeast  of  the  mine.  It  will  thus  be  seen 
that  a  water  supply  is  available  for  any  mining  operations  that  may  be  undertaken. 

The  mine  is  reached  from  lake  Wahnapitae  by  a  road  one  and  a  half  miles  in  length. 
From  this  point  across  the  lake  to  the  landing  place  or  end  of  the  road  running  to  Wahnapitae 
station  the  distance  is  8  miles.  The  length  of  the  latter  road  is  13  miles.  It  is  said  that 
a  winter  road  can  be  built  from  the  mine  to  the  railway  which  will  necessitate  travelling  only 
13  miles. 

The  buildings  consist  of  dining  and  sleeping  camps,  stable  and  boiler  house.  The  steam 
for  a  hoist  and  a  2|  in.  duplex  pump  is  obtained  from  a  12-h.p.  boiler.   Ten  men  are  employed. 

EMILY  GOLD  MINE. 

This  property  is  owned  by  the  Algouia  Commercial  Company  and  lies  about  seven  miles 
southwest  of  Missanabie,  a  station  on  the  main  line  of  the  Canadian  Pacific  Railway  232  miles 
northwest  of  Sudbury.  The  work  being  done  at  the  time  of  my  visit,  24th  October,  1902,  was 
in  connection  with  a  shaft,  7x9  in  size,  which  had  reached  a  depth  of  20  feet  in  felsite.  Another 
shaft,  6x8,  and  of  the  same  depth  as  the  one  mentioned,  had  previously  been  sunk  but  was 
abandoned  on  account  of  the  heavy  flow  of  water  encountered.  Some  diamond  drilling 
had  also  been  done.  • 

The  workings  lie  about  a  quarter  mile  north  of  the  shore  of  an  arm  of  the  lake  and  the 
property  is  reached  by  canoe  from  the  railway  station.  The  greater  part  of  the  surface 
surrounding  the  openings  is  drift  covered.  As  the  weather  was  bad  at  the  time  of  my  hurried 
visit  I  did  not  make  a  careful  examination  of  the  surrounding  rocks,  but  they  seemed  to  be  of 
two  kinds,  felsite,  or  quartz  porphyry,  and  green  schist.  Similar  rocks  are  seen  along  the  north 
shore  of  the  canoe  route  from  the  railway,  the  former  being  intrusive  in  the  latter.  The  force 
consisted  of  6  men,  of  whom  5  were  miners,  under  the  superintendence  of  Mr.  E.  M.  Dodds. 
As  Mr.  Dodds  was  absent  I  was  unable  to  learn  the  number  of  the  claim  and  the  extent  of 
the  company's  holdings  at  this  point. 

The  ore  where  penetrated  by  the  first  shaft  is  quartz  carrying  iron  pyrites  and  free  gold. 
The  second  shaft,  not  being  carried  down  on  the  vein,  was  not  in  ore. 

The  buildings  consist  of  a  combined  cook  house  and  sleeping  camp  at  the  shore  of  the  lake, 
and  a  blacksmith  shop  in  the  vicinity  of  the  shaft.  The  powder  house  is  about  a  quarter  mile 
from  the  workings. 

I  was  told  that  work  was  about  to  be  begun  on  another  property,  known  as  the  Goodrow, 
which  lies  about  15  miles  west  of  the  Emily.  Mr.  Dodds  was  said  to  be  superintending  the 
erection  of  camps  on  this  property. 
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MICHIPICOTOX  GOLD  MIXES. 

The  Grace  mine  became  a  producer  in  the  last  quarter  of  the  year.  The  devel  jpment  of 
this  property  has  caused  a  revival  of  interest  in  gold  mining  in  the  district  and  work  was 
being  done  on  several  properties.  As  my  visit  was  made  lace  in  November,  when  the  surface 
was  covered  with  snow,  I  did  not  have  an  opportunity  of  examining  a  number  of  the  more 
important  claims. 

Grace  Mine. 

An  account  of  the  geology  and  other  characteristics  of  this  property  will  be  found  in  the 
last  and  earlier  reports  of  the  Bureau  of  Mines. 

Mr.  P.  N.  Xissen,  who  was  superintendent  at  the  time  of  my  visit  but  who  has  since 
resigned,  has  been  in  charge  of  the  development  since  the  beginning  of  operations.  The 
recently  constructed  ten-stamp  mill  has  been  designed  and  erected  by  Mr.  Nissen  without  the 
services  of  a  millwright  and  is  a  credit  to  his  skill. 

The  nomenclature  adopted  for  the  drifts  at  this  mine  is  intended  to  simplify  description, 
but  as  it  is  unusual  it  will  be  necessary  to  explain  it  before  proceeding  with  the  account  of  the 
different  levels.  The  south  drift  of  the  first  level  is  known  as  A,  the  north  drift  as  B.  The 
south  drift  of  the  second  level  is  called  C  and  the  north  D,  while  the  south  drift  of  the  third 
level  is  named  E  and  the  north  F. 

No.  1,  or  the  main  shaft,  has  a  depth  of  304  feet,  an  increase  of  96  feet  over  the  figures 
given  in  the  last  report.  A  and  B  drifts  are  unchanged,  having  a  length  of  68  and  183  feet 
respectively.  C  drift,  204  feet,  shows  an  increase  of  88  feet  ;  D,  115  feet,  unchanged  ;  E,  31 
feet,  and  F,  50  feet,  represent  new  work.  The  three  levels  are  at  a  distance  of  100  feet  from 
one  another.  Stoping  in  B  measures  100  feet  in  length  with  an  average  height  of  20  feet 
from  the  floor.  There  is  an  upraise  in  A  of  16  feet.  A  winze  connects  B  and  D  at  a  distance 
in  from  the  shaft  of  57  feet.  A  winze  has  been  sunk  in  C  to  a  depth  of  5  feet  and  is  distant 
160  feet  from  the  shaft. 

The  shaft  house  has  been  enlarged,  and  the  ore  is  sorted  in  it  by  hand  before  being  seut 
to  the  mill.  Hoisting  is  now  done  by  means  of  a  2500  lb.  skip,  track  3  foot  gauge  with  back 
runners  to  the  bottom.  In  addition  to  the  mill  an  assay  office  and  three  houses  have  been 
erected  during  the  past  year.  A  new  dynamite  magazine  has  also  been  built.  It  is  situated 
400  feet  away  from  the  shaft  house  and  behind  a  rocky  bluff.  The  thawing  house  has  been 
removed  to  a  point  100  feet  distant  from  the  hoist  house. 

The  machinery  for  the  mill  was  supplied  by  the  Allis-Chalmers  Company.  Ten  950-lb 
stamps  are  in  use  and  the  power  is  sufficient  for  an  additional  10  The  mill  is  cfciven  by  a 
60-h.  p.  Corliss  engine,  steam  being  supplied  by  two  60-h.  p.  Mumford  boilers.  A  Blake 
crusher,  7x10  inches,  feeds  bins  of  60  tons  capacity.  A  friction  hoist,  drum  30  in.  diameter. 
24  in.  face,  run  by  belt,  is  used  for  hauling  ore  up  a  tramway  from  the  shaft  400  ft  north  of  the 
mill.  Three  6-foot  Frue  vanners  are  in  use  in  the  mill,  it  being  claimed  that  they  do  better 
work  on  this  ore  which  requires  to  be  crushed  very  fine  than  would  Wilfley  or  other  tables. 
Lamb's  automatic  tailings  sampler  is  placed  under  the  floor  of  the  mill. 

There  are  two  water  tanks,  capacity  5000  gallons,  supplied  by  Northey  pump,  4-in.  suction 
and  3-in.  discharge,  with  water  from  the  lake. 

The  ore  bins  are  designed  for  large  capacity,  and  are  so  arranged  that  the  ore  may  all  be 
run  out  without  shovelling. 

The  engine  room,  30x24  feet,  provides  space  for  an  air-compressor  of  sufficient  size  when 
it  is  considered  advisable  to  instal  it. 

A  4-in.  pipe  leads  from  the  mill  to  the  mine  for  conveying  steam  to  hoist  and  compressor 
This  pipe  line  will  be  used  for  the  conveyance  of  air  when  a  new  compressor  is  installed. 
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Above  the  engine  room  is  a  suitable  room  for  machine  shop  and  carpenter  shop.  The 
door  of  the  engine  room  opens  directly  on  to  the  battery  floor. 

Among  the  features  worthy  of  mention  in  connection  with  the  mill  are  the  absence  of  any 
launders  above  the  battery  floor,  there  being  absolutely  clear  space  around  the  plates.  The 
lighting  of  the  mill  is  particularly  good  and  the  building  is  heated  by  exhaust  steam  from  the 
engine.  All  the  sills  of  the  building,  as  well  as  the  batteries,  are  set  on  concrete  walls  which 
reach  to  bed  rock,  thus  making  the  foundations  free  from  the  destructive  action  of  frost  and 
also  preventing  vibration.  The  mill  site  is  well  chosen  and  very  little  blasting  was  required 
to  be  done  for  the  foundations.  The  inside  of  the  building  is  white-washed,  which  produces  a 
light  effect.  The  vanners  are  fitted  with  a  device  of  the  superintendent's  invention  which 
prevents  splashing  of  the  pulp  on  the  distributors.  Sheet-iron  funnels  are  fastened  to  the  top 
Qf  the  distributing  box  into  which  the  pipe  carrying  the  pulp  leads.  There  is  also  an  improved 
device  for  holding  the  end  lines  of  the  mortar  in  place.  It  is  very  simple  and  consists  of  a  lug 
cast  on  to  the  end  line  which  passes  through  a  hole  in  the  end  of  the  mortar.  On  this  lug  a 
groove  is  cut  over  which  a  steel  spring  fork  passes.  The  fork  is  sprung  into  position  and  is 
held  by  a  small  tit  passing  into  the  hole  in  the  mortar. 

An  automatic  sampler,  also  a  contrivance  of  Mr  Nissen's,  was  to  be  placed  at  the  end  of 
the  battery  plates  for  taking  samples  of  battery  tailings  as  bfcj  y  pass  to  the  amalgam  trap,  before 
reaching  the  vanners.  It  consists  of  an  inch  pipe,  which  has  a  length  equal  to  the  tot*l  width 
of  the  plate.  In  this  pipe  a  slot  is  planed  through,  20-mesh  wide.  On  the  pipe  4  sheet-iron 
wings  will  be  fastened.  Pulp  dropping  on  this  causes  the  pipe  to  turn  so  that  each  time  the 
slot  comes  up  a  certain  amount  of  tailings  passes  through  the  pipe  from  which  it  runs  out  at 
the  lower  end,  the  pipe  being  in  a  slightly  inclined  position.  Arrangement  is  made  so  that  when 
the  pulp  enters  the  pipe  it  cannot  escape  except  through  its  end.  The  speed  of  the  sampler  is 
entirely  automatic,  depending  on  the  flow  of  the  pulp.  It  can  be  lifted  in  and  out  cf  position 
at  will. 

The  mill  which  had  been  running  only  one  month  appeared  to  be  doing  excellent  work. 

The  concentrates,  which  are  being  stored  for  the  present,  consist  of  pyrite,  copper  pyrites 
and  mispickel.  They  are  said  to  average  about  3  per  cent,  of  the  ore  treated  and  assay  $43  to 
$45  per  ton.     Th^  gold  shows  a  fineues3  of  16.70  to  17.00. 

Manxman  Mine. 

No  mining  was  being  done  on  this  property  at  the  time  of  my  visit,  but  work  was  being 
energetically  pushed  in  the  completion  of  the  recently  erected  mill.  The  plant  is  to  consist  of 
20  stamps,  with  provision  for  10  more.  From  the  plates  the  pulp  is  to  go  to  electro-plated 
riffles,  a  new  device,  it  is  said,  which  is  manufactured  in  Denver  and  is  in  use  in  Colorado. 
From  the  riffles  the  pulp  passes  to  sizers,  Allis-Chalmers  pattern,  and  thence  to  Frue  vanners. 
The  latter  are  to  be  of  two  kinds,  smooth  and  corrugated,  A  95-h.  p.  Corliss  engine  and  three 
boilers,  yet  to  be  selected,  are  to  be  installed.  The  mill  is  situated  on  the  edge  of  a  small 
body  of  water  known  as  Mabel  lake. 

A  tramway  runs  from  the  top  of  the  mill  to  the  (quarry  which  lies  about  130D  feet  northeast 
of  the  mill.  The  rock  in  the  quarry  is  claimed  to  be  all  gold-bearing,  but  there  is  a  narrow 
and  richer  vein-like  streak  running  through  it.  The  rock  mas?,  in  which  the  quarry  is  located, 
as  exposed  strikes  north  and  south  and  has  a  width  of  at  least  300  feet.  If  this  all  contains 
pay  values  as  claimed,  the  question  then  arises  as  to  what  sized  plant  will  be  required  to  make 
a  profit.  An  ore  which  would  not  pay  with  a  20  or  30  stamp  mill  might  be  worked  at  a  profit 
with  a  much  larger  plant.  The  ore  body  was  not  sampled  by  the  writer  as  the  values  it 
carries  is  a  matter  which  concerns  only  the  owners  of  the  property. 
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The  superintendent  stated  that  no  mining  would  be  done  during  the  winter,  as  sufficient 
ore  was  blasted  out  in  the  quarry  to  keep  the  mill,  when  completed,  running  till  spring. 

The  shafts  and  other  workings  mentioned  in  the  last  report  have  been  abandoned  for  the 
present.  The  main  shaft  is  said  to  have  a  depth  of  126  feet  and  to  be  timbered  down  to  a  depth 
of  120  feet,  with  manway  and  ladders  separate  from  the  hoisting  compartment.  At  the  100-foot 
level  a  drift  runs  north  18  feet.  The  south  drift  ffas  stated  to  be  23  feet  in  length  with  cross. 
cut  south  10  feet. 

The  quarry  referred  to  is  on  location  641.  The  workings  are  about  120  feet  in  length  with 
drift  30  feet  in  the  bottom  across  the  pay  streak. 

A  dynamite  house,  10x10  feet,  has  been  built.  It  lies  about  600  feet  south  of  the  quarry, 
with  rise  of  ground  between.  No  explosives  are  kept  in  it  at  present.  The  dynamite  is  stored 
at  the  main  shaft  half  a  mile  south  of  the  works. 

The  officers  of  the  company  are  :  president,  M.  L.  Parker  of  Fort  Yates,  N.  D. ;  secretary, 
J.  J.  Nierling  of  Jamestown,  IS.  D.;  manager,  Angus  Gibson  of  Duluth.  Thirty  men  are 
employed  under  superintendent  J.  W.  Douglas. 

Other  Michipicoton  Gold  Claim*. 

A  plant  was  being  put  on  the  Mariposa.  It  is  to  consist  of  a  5-drill  air  compressor, 
Lidgerwood  double-acting  hoist  and  60  h.  p.  locomotive  boiler.  Dining  and  sleeping  camps 
and  an  engine  house  have  been  erected.  A  recent  fall  of  snow,  and  the  presence  of  water  in 
them,  prevented  my  making  an  examination  of  the  pits  and  surface  workings  on  this  property. 
Some  work  was  done  here  two  or  more  years  ago  and  some  stripping  more  recently.  In  the 
tenth  report  of  the  Bureau,  p.  139,  it  is  stated  that  a  shaft,  9x11  feet,  had  been  sunk  to  a  depth 
of  33  feet  and  two  pits  each  eleven  feet  deep  have  been  put  down.  Three  miners  were  at  work 
at  the  time  of  my  visit  squaring  up  the  mouth  of  the  shaft,  preparatory  to  putting  in  a  collar» 
and  it  is  the  intention  to  vigorously  prosecute  development  as  soon  as  the  machinery  is  in  place. 
Messrs.  Brown  and  Lennox  have  charge  of  the  work,  but  were  not  present  at  the  time  I 
visited  the  property. 

I  was  told  that  a  contract  had  recently  been  let  to  sink  a  shaft  100  feet  deep  on  the 
Sunrise  claim. 

The  shaft  on  the  Cora  was  being  unwatered  for  the  purpose  of  sampling  the  ore  body. 

Mr.  P.  X.  Nissen  furnished  me  with  information  concerning  claims  1102,  1103,  1101  and 
H05.  They  are  controlled  by  Messrs.  Francis  and  Dixon  and  1105  is  said  to  contain  a 
promising  vein.  The  vein  is  stated  to  have  a  width  in  places  of  10  feet  and  strikes  northwest 
and  southeast.  It  is  found  on  both  sides  of  the  Fire  Sand  river  which  runs  through  1105,  on 
which  there  is  a  falls.  The  dip  of  the  vein  is  westward  and  its  width  on  the  north  side  of  the 
river  is  5  feet.  A  water  power  on  the  Michipicoton  river  is  about  one  mile  distant  from  the 
outcrops.  The  Anjigomi  road  passes  within  a  mile  of  the  vein.  The  ore  body  is  said  to  lie  near 
the  contact  of  diorite  and  greenstone.  The  quartz  is  mineralized,  carrying  pyrite  and  chalco- 
pyrite.      Work  has  recently  been  done  on  some  of  these  claims. 

OPHIR  GOLD  MINE. 

This  property,  which  attracted  considerable  attention  a  few  years  ago.  was  started  up 
again,  after  a  long  shut  down,  on  1st  December,  under  the  direction  of  Messrs.  E.  L.  Lawyer 
.  Mr.  J.  P.  McNolty  being  superintendent.  At  the  time  of  my  visit  on  December  1st 
ten  men  were  employed,  of  whom  only  two  were  miners. 

The  vertical  shaft  is  97  feet  deep  with  drift  to  the  east,  from  the  bottom  of  the  shaft,  119 
feet,  and  north  cross-cut  of  40  feet.     It  is  proposed  to  put  a  new  shaft  down  through  an  old 


v  ;  : 

Helen  Mine  :   The  last  of  Hematite  Hill. 


Helen  iron  mine. 


[1] 


Helen  iron  mine. 


Helen  iron  mine:  Inning  hall,  Bleeping  camps  and  other  buildings. 


[2] 


Cape  Gargantua,  Lake  Superior. 


Stomp  mill,  Grace  gold  mine,  Michipicoton 


[  3  1 


Whitefish  rapids.   Lake  of  the  ^  uods. 


Ore  from  St.  Anthony  Reef  ;  Quartz  stringers  in  i>rotogine. 


[41 
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stope  and  No.  1  winze.     The  vertical  shaft  will  serve  for  ventilation.     Timber  is  on  the  ground 
for  new  shaft  and  stopes. 

Drilling  was  formerly  done  by  hand.  A  4-drill  belt-driven  air  compressor  and  a  40-h.  p. 
boiler  have  now  been  added  to  the  equipment,  together  with  a  20-h.p.  hoisting  engine  and  three 
air  drills. 

The  stamp  mill  is  said  to  be  in  good  repair. 

The  deposit  is  on  lot  12  in  the  third  concession  of  the  township  of  Galbraith,  and  is  distant 
16  miles  from  Bruce  Mines  Station.  It  is  described  in  the  third  and  fourth  reports  of  the 
Bureau  of  Mines. 

EMPRESS  GOLD  MINE. 

Descriptions  of  this  mine  will  be  found  in  former  reports  of  the  Bureau.  In  September 
ic  and  some  adjoining  claims  were  examined  for  the  present  owners  by  Mr.  Charles  Brent, 
M.  E.,  of  Rat  Portage.  I  gathered  from  a  conversation  I  had  with  Mr.  Brent  that  his  opinion 
is  that  the  property  can  be  worked  to  advantage  if  it  is  handled  as  a  large  low-grade  proposition. 
A  much  larger  plant  wonld  need  to  be  installed  and  the  mining  operations  would  have  to  be 
conducted  under  the  best  direction.  If  this  were  done  Mr.  Brent  seemed  to  believe  that  a 
profit  could  be  made. 

The  properties  now  being  worked  in  the  district  west  of  Port  Arthur  can  be  classified 
geographically  as  follows  :  (1)  Those  tributary  to  the  Canadian  Northern  railway  ;  (2)  the 
Sturgeon  lake  claims  which  lie  north  of  the  Canadian  Pacific  railway  ;  (3)  the  Manitou  and 
Eagle  lake  properties  south  of  this  railway  ;  and  (4)  the  mines  and  prospects  in  the  vicinity  of 
Lake  of  the  Woods. 

GOLD  PROPERTIES  ON  THE  CANADIAN  NORTHERN. 

During  the  past  year  two  gold  mines,  the  A.  L.  282,  and  the  Elizabeth,  have  been  under 
development  along  this  railway.  Work  has  been  done  on  one  or  two  others  but  was  suspended 
at  the  time  of  my  visit.  The  ore  of  the  Tip  Top  mine  is  said  to  carry  important  gold  values 
but  this  mine  will  be  described  under  the  heading  of  copper  mines.  Operations  are  expected 
to  begin  on  the  Sapawe  lake  property  which  is  mentioned  in  former  reports. 

A.  L.  282  Mine. 

This  mine  is  being  operated  by  the  same  company  as  at  the  date  of  the  last  report.  Mr. 
T.  R.  Jones  is  now  superintendent,  Mr.  Geo.  Copeland  engineer  and  foreman,  and  Mr.  C.  J. 
McLean  is  mine  captain  A  force  of  25  men  was  employed  during  the  summer,  but  in  the 
autumn  the  number  was  16,  of  whom  12  were  miners. 

The  main  shaft,  to  which  work  has  been  confined  during  the  year,  is  212  feet  in  depth. 
First  level,  depth  113  feet  ;  northeast  drift  210  feet,  an  increase  of  33  feet  ;  southwest  drift, 
105  feet,  unchanged.  The  second  level  runs  from  near  the  bottom  of  the  shaft,  northeast 
drift  244  feet  and  southwest  179  feet,  these  drifts  representing  new  work.  Preparations  were 
being  made  to  continue  the  sinking  of  the  shaft  and  it  is  expected  that  a  greater  width  of  ore 
will  be  passed  through  than  that  penetrated  by  the  second  level,  as  the  sump  in  the  southwest 
drift  of  this  level  has  been  sunk  in  massive  quartz. 

The  shaft  is  partitioned  off  to  the  second  level.  The  powder  house  has  been  put  in 
condition  as  ordered.  \  large  boiler  has  been  set  up  and  a  drying  room  has  been  made  out 
of  the  old  boiler  room. 

A  trail  is  being  rut  into  the  mine,  starting  at  a  point  on  the  railway  track  about  three 
miles  west  of  Kawin  station. 

The   rock  surrounding  the   mine    is    a    dark-colored  granite  which  is  cut  through  by  a 
lighter  variety.     This  younger,  granite  tends  to  possess  a  pegmatitic  structure,  and  the  dikes 
composed  of  it  frequently  show  faulting.     Date  of  inspection  1st  November. 
6  M. 
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Elizabeth  Mint. 

As  a  pretty  full  account  of  the  ore  bodies  and  other  characteristics  of  this  property  is 
given  in  the  last  report,  it  will  only  be  necessary  to  mention  changes  which  have  since  taken 
place. 

Mr.  \\  .  H.  Johns,  at  one  time  of  the  Deloro  mine,  has  recently  been  appointed  mine 
captain. 

At  the  time  of  my  visit,  1th  November,  no  mining  was  being  done,  but  the  water  was  be- 
ing kept  pumped  out  of  the  workings.  All  the  employe*  s  were  at  wor*  on  the  erection  of  a 
15-stamp  mill.  The  plant,  which  has  seen  little  service,  was  purchased  from  the  owners  of  the 
Decca  mine,  on  which  property  it  was  erected  a  couple  of  years  ago.  The  site  selected  lies  a 
short  distance  from  the  shaft. 

Outside  of  the  work  in  the  main  shaft  the  development  done  since  the  date  of  the  last  in- 
spection consists  of  20  feet  of  drifting  on  the  north  end  of  location  F  M  171,  together  with 
some  surface  work  on  a  recently  discovered  ore  body  which  lies  on  the  roadway  b  tween  the 
main  shaft  and  the  mill  site. 

The  depth  of  the  main  shaft  is  unchanged;  first  level,  north  drift,  unchanged;  second  level, 

-  north  drift,  230  feet  with  cross  cut  south  104  feet.      A  winze  in  the  second  level,  which  is  185 

feet  north  of  the  shaft,  has  a  depth  of  70  feet.     The  north  drift  of  the  thirl  level  is  138  feet, 

with  winze,  115  feet  north  of  the  shaft,  35$  feet  deep.     The  south  drift  of  this  level  is  112  feet 

with  a  crosscut  east  about  20  feet. 

A  new  dynamite  house  has  been  built  and  other  changes  made  according  to  instructions 
given  at  the  time  of  the  last  inspection. 

STURGEON    LAKE    REGION. 

This  gold  mining  district  is  reached  in  summer  by  a  canoe  route  northward  from  Osaquan, 
a  siding  o.i  the  Canadian  Pacific  railway,  which  lies  about  five  miles  west  of  Ignace  station. 
Sketches  of  the  geology  of  the  district  are  given  in  the  last  Report  of  the  Bureau  of  Mines  and 
in  Summary  Reports  for  1899,  pages  118  to  120,  and  for  1901,  p»ges  90  to  92  of  the  Geological 
Survey,  Ottawa.  As  the  route  is  descri1  ed  in  these  reports  it  is  not  necessary  to  give  a  detailed 
account  of  it  in  this  place.  From  Osaquan  to  the  end  of  the  portage  into  Sturgeon  lake  the 
distance  by  canoe  is  about  50  miles,  with  easy  portages.  There  is  a  small  steamboat  on  the 
lake,  which  is  the  property  of  the  Jack  Lake.  Gold  Mining  company.  This  boat  does  a  general 
freight  and  passenger  business,  and,  arriving  at  the  lower  end  of  the  lake,  one  has  the  option 
of  canoeing  up  to  the  gold  properties  or  of  travelling  on  the  steamer. 

At  the  time  of  my  visit  to  the  lake,  July,  1902,  work  was  in  progress  on  four  properties, 
and  more  or  less  development  had  been  done  on  others  during  the  year. 

My  thanks  are  especially  due  to  Mr.  J.  S.  Steele  and  the  company  represented  by  him  for 
the  facilities  with  which  he  so  kindly  furnished  me  for  visiting  various  parts  of  the  lake. 

St.  Anthony  Ii<  ef. 

This  mine  is  the  property  of  the  Jack  Lake  Gold  Mining  company,  formerly  operat* rs  in 
the  Seine  river  district.  The  officers  of  the  company  are:  Arthur  Hill  of  Saginaw,  Mich., 
president,  and  G.  W.  YVeadock,  secretary-treasurer.  The  mine  staff  consists  of  J.  S.  Steele,  man. 
ager  ,K.  T.  Barnard,  assayer,  and  11.  Andrew,  mine  captain. 

At  the  time  of  my  visit  !'.".  men  were  employed,  of  whom  14  were  miners.  Drilling  was 
being  done  by  hand,  but  four  steam  drills  are  <>n  the  property.  A  steam  hoist  was  in  use  at 
No.  3  shaft,  and  at  No.  2  a  horse  was  used  for  hoisting.  There  are  also  a  No.  5  Cameron  sink- 
ing pump  and  two  duplex  pumps.     The  workings,  which  are  near  the  shore  of  Couture  lake 
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are  about  one-third  mile  south-east  of  the  camp,  which  is  on  a  bay  of  Sturgeon  lake.  The  build- 
ings at  the  camp  consist  of  manager's  office  and  assay  office,  dining  house,  storehouse  and 
stable.  The  dynamite  house,  16  by  20  feet,  lies  at  a  distance  of  nearly  one-half  mile  across  the 
bay  from  the  camp,  which  is  on  location  B  G  154. 

The  holdings  of  the  company  include  B  G  151,  152,  153,  154,  168  and  H  W  699.  The 
workings  are  on  either  side  of  the  boundary  between  B  G  151  and  152. 

The  surface  cuts,  pits  and  shafts  extend  along  the  surface  for  a  distance  of  1,140  feet. 
The  disturbed  zone,  or  so  called  reef,  rises  to  a  height  of  40  feet  above  Couture  lake. 

The  workings  are  near  the  contact  of  granite,  protogine,  and  green  or  grey  schists  and 
schistose  quartz  porphyry.  It  is  difficult  to  say  what  the  character  of  the  green  schists  was 
originally,  but  they  were  probably  traps  and  related  materials.  The  schists  are  older  than 
the  quartz  porphyry  which  protrudes  through  them  at  different  points.  This  relationship  be- 
tween these  rocks  is  the  same  as  that  which  has  been  described  in  former  reports  as  occurring 
in  various  localities  in  the  southern  part  of  the  Rainy  River  district  and  elsewhere  in  this 
region. 

After  the  eruption  of  the  quartz  porphyry  a  disturbance  took  place  which  subjected  this 
rock  and  the  accompanying  green  schist  to  great  pressure  and  caused  them  to  take  on  a 
schistose  or  laminated  structure.  At  or  about  this  time  openings  or  fissures  were  made  through 
these  rocks  which  were  invaded  by  molten  material.  On  cooling  and  solidification  this  material 
gave  rise  to  granite.  As  the  granite  cooled  contraction  took  place,  with  the  result  that  a  line 
of  fracture  or  disturbance  was  formed  which  does  not  follow  the  contact,  as  is  usually  the  case, 
but  crosses  it,  its  south  end,  in  the  vicinity  of  the  ore  bodies,  being  in  the  green  schist  and  its 
north  end  in  the  shattered  granite.  No  doubt  had  the  contact  between  the  granite  and  the 
schist  followed  a  straight  line,  the  line  of  fracture  would  have  paralleled  it  more  closely.  The 
contact  at  this  point  is  quite  irregular.  There  has,  however,  been  some  disturbance  along  the 
line  of  contact,  as  masses  of  quartz  are  found  along  it,  stretching  northeastward  from  No.  2 
shaft. 

For  structural  purposes,  so  far  as  their  relation  to  the  granite  is  concerned,  the  green 
schist  and  quartz  porphyry  may  be  considered  to  be  identical,  as  the  granite  bears  the  same 
relation  to  the  one  that  it  does  to  the  other.  This  is  worthy  of  attention  as  the  quartz  por- 
phyry and  the  granite  possess  almost  exactly  the  same  color,  and  the  former  I  found  had  been 
mistaken  for  the  latter.  When  attention  is  once  directed  to  the  structure  of  the  two  rocks  the 
resemblance  disappears.  The  quartz  porphyry  is  more  perfectly  laminated  and  its  quartz 
grains  which  are  set  in  a  rather  fine-grained  ground-mass,  are  more  prominent  than  those  in 
the  granite.  In  chemical  composition  the  two  rocks  are  similar.  Their  structure  depends  on 
the  conditions  of  cooling  of  the  molten  material  from  which  they  were  formed. 

The  crranite  shows  evidence  of  disturbance  over  a  width  of  200  feet  in  a  direction  at  right 
angles  to  the  strike  of  the  rocks.  In  places  it  is  much  fissured  and  shattered,  the  openings  thus 
made  being  filled  with  quartz  which  frequently  surrounds  fragments  of  the  granite.  This  mix- 
ture of  quartz  and  altered  granite  or  quartz  andschist  represents  the  ore,all  of  which  is  said  to  be 
gold-bearing.  With  the  exception  of  the  difference  in  character  of  the  fragments  of  rock  mixed 
with  the  quartz  the  ore  occurring  in  the  granite  and  in  the  green  schist  shows  a  great  similar- 
ity. The  associated  minerals  are  pyrite,  zinc  blende,  galena  and  occasionally  free  gold.  There 
is  also  at  times  some  calcite  with  the  quartz.  The  writer  did  not  attempt  to  sample  the  deposit, 
but  it  would  appear  that  there  is  a  great  width  of  ore  deposited  at  the  surface  which  seems  not 
to  differ  very  much  in  character  from  point  to  point. 

The  main  workings  follow  a  line  which  runs  approximately  ten  degrees  east  of  north.  The 
most  southern  is  a  pit,  No.  6,  12  feet  deep,  near  the  shore  of  a  small  bay  of  Couture  lake. 
From  this  pit  to  No.  3  shaft  the  distance  is  about  50  yards.      This  shaft'and  the  pit  both  lie  in 
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the  green  schist  to  the  east  of  the  line  of  contact.  From  No.  3  to  the  boiler  and  hoist  house 
the  distance  is  15  yards,  and  from  the  latter  to  the  pit  from  which  water  is  being  pumped  is  25 
yards.  From  this  pit,  which  lies  a  little  east  of  the  line  of  contact,  to  the  pit  on  the  contact 
the  distance  is  35  yards.  It  is  to  be  noted  that  the  ore  body  at  the  latter  pit  can  be  seen  to 
dip  strongly  to  the  east.  Shaft  No.  2  lies  30  yards  to  the  north  of  it,  and  a  shallow  opening  lies 
30  yards  north  of  the  shaft.  30  yards  farther  north  i3  the  large  open  cut  which  runs  into 
the  hill  side. 

Shaft  No.  3  is  7  x  13  ft.  in  cross  section  and  has  a  depth  of  100  feet.  A  crosscut  was  being 
driven  east  at  the  time  of  my  visit,  and  it  had  attained  a  length  of  16  feet.  There  was  also  a 
crosscut  of  6  feet  to  the  west.  The  depth  of  No.  2  shaft  is  100  feet.  From  the  bottom  of  this 
shaft  a  drift,  then  17  feet  in  length,  was  being  driven  east.  The  open  cut,  known  as  No.  1, 
runs  westward  into  the  hillside  a  distance  of  71  feet  and  has  a  depth  of  25  feet  at  the  back  end. 
The  pit.  No.  4,  at  the  contact,  is  15  feet  in  depth.  Shafts  Nos.  2  and  3  are  not  timbered  but 
material  for  this  purpose  was  on  the  ground. 

Enqlish  River  Gold  Mining  Company. 
The  property  being  worked  by  this  company,  formerly  the  Sturgeon    Lake  Mining  Com- 
pany, is  commonly  known  as  the  Dawson  mine. 

The  officers  of  the  company  are  :  President,  J.  Ross,  of  Parry  Sound  ;  treasurer,  H.  J. 
Taylor,  of  St.  Catharines  ;  secretary,  J.  E.  Varley,  of  St.  Catharines.  At  the  time  of  my  visit 
C.  E.  Eve  was  in  charge  of  the  development  work.  The  holdings  include  locations  BG  155  to 
159  inclusive,  about  200  acres. 

The  workings  consist  of  a  shaft  64  feet  deep,  and  an  open  cut,  near  the  shaft,  which  has  a 
length  of  70  feet  and  an  average  depth  of  about  10  feet,  following  the  vein.  Several  pita  have 
been  put  down  and  stripping  has  been  done  on  other  parts  of  the  locations.  At  the  time  of  my 
visit  work  was  confined  to  the  open  cut  and  shaft.  In  the  latter,  which  is  timbered  down  to  a 
depth  of  24  feet,  a  cross-cut  was  being  driven  east  from  a  depth  of  60  feet.  Hoisting  was  being 
done  at  the  shaft  by  a  whim.     The  employees  numbered  14. 

There  are  twelve  buildings  on  the  property,  including  stamp  mill,  assay  office,  blacksmith 
shop  and  houses  for  staff  and  men.  The  dynamite  house  is  situated  at  a  distance  of  one-half 
mile  from  the  camp. 

The  mill  consists  of  a  log  building  equipped  with  machinery,  supplied  by  the  Jenckes 
Machine  company,  consisting  of  10  stamps,  40  h.p.  boiler,  Blake  crusher  and  other  accessories 
I  f  such  plants. 

At  the  point  where  the  most  work  has  been  done  the  strike  of  the  vein  is  approximately 
parallel  with  dikes  of  granite  which  cut  through  ihe  green  schist  of  the  neighbourhood.  The 
vein  lies  in  the  schist  and  dips  to  the  eastward  or  away  from  the  lake  at  an  angle  of  about  65°. 

It  will  be  seen  that  the  character  of  the  ore  body  here  is  considerably  different  from  that 
at  the  St.  Anthony  Reef.  It  will  also  be  evident  from  the  amount  of  development  done  that 
the  mill  has  been  erected  prematurely.  The  ore  is  high-grade  but  to  prove  that  there  is  suffici- 
ent of  it  to  supply  a  mill  will  require  the  expenditure  of  considerable  more  capital. 

Some  rich  specimens  of  gold  in  quartz  are  found  in  the  shaft  and  open  cut  Associated 
minerals  are  pyrite,  galena,  blende,  and  a  little  copper  in  the  native  state.  These  minerals 
would  l>e  obtained  as  conci  ntrates  in  milling  operations,  and  if  n  paying  quantities  would  have 
to  be  sent  to  some  smelter  to  be  treated. 

<  >n  a  claim  lying  immediately  east  of  the  Dawson  property,  with  which  it  is  connected  by 
a  trail,  a  mass  <>f  quartz,  somewhat  remarkable  on  account  of  ite  richness,  was  f<  und  a  couple 

are  ago.     The  claim  is  commonly  known  as  the  White  Prospect,  but  at  the  time  of  my  visit 
the  title  was  in  dispute.      The  mass  of   quartz  referred  to  consisted  originally,  it  is  said, 
large  angular  piece  of  vein  matter,  weighing  15  or  20  tons,  which  lay  on  the  surface  of  the  swamp, 
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apparently  quite  isolated  from  rocks  in  place.  Owing  to  the  quartz  carrying  large  grains  and 
nuggets  of  free  gold  it  had,  at  the  time  of  my  visit,  been  completely  broken  up  by  hammers  and 
sledges,  in  the  hands  of  itinerant  prospectors,  into  pieces,  the  largest  of  which  were  only  a  tew 
inches  in  diameter.  Many  fine  specimens,  it  is  siid,  were  obtained,  and  in  examining  the 
material  remaining  we  had  little  difficulty  in  finding  "  shows  "  of  gold.  This  mass  which  gives 
one  a  good  idea  of  the  richness  of  some  of  the  quartz  of  the  district  appeared  to  me  not  to  have 
been  far  removed  from  its  parent  ledge.  It  is  said  to  have  been  very  angular  and  hence  would 
seem  not  to  have  been  transported  by  glaciers  any  great  distance.  It  would  look  as  if  it  were 
a  portion  of  a  vein  which  probably  projected  a  short  distance  above  the  surrounding  surface 
on  account  of  the  wall  r  >ck  being  more  readily  acted  on  by  agents  of  denudation.  It  would 
also  seem  that  the  mass  had  fallen  or  been  shoved  over,  probably  by  a  glacier,  and  perhaps 
carried  a  short  distance.  To  the  southward,  a  couple  of  hundred  yards  or  so,  a  quartz  vein  was 
seen  in  place.  If  this  vein  is  continuous  under  the  surface,  and  its  strike  does  not  change,  it 
must  pass  almost  directly  under  the  now  broken-up  mass  of  quartz  which  has  been  described. 
My  attention  wis,  however,  drawn  to  the  fact  that  the  quartz  which  occurs  in  place  in  the 
rock  contains  much  lower  values  in  gold  than  did  the  loose  angular  mass.  While  this  is  true, 
it  is  no  proof  that  the  two  were  not  originally  part  of  one  and  the  same  vein.  It  is  well  known 
that  a  vein,  although  its  width  may  not  vary,  may  show  a  great  difference  in  values  from  point 
to  point.  This  may  be  accounted  for  by  a  change  in  the  character  of  the  wall  rock,  and  in 
other  ways.  Examples  of  this  have  been  observed  in  this  region.  The  Mikado  vein,  for  in- 
stance, has  been  found  to  carry  high  gold  values  where  it  is  confined  by  granite  walls,  and  to 
show  much  lower  value  where  it  passes  beyond  the  boundaries  of  this  rock.  The  dip  of  the 
part  of  the  vein  which  is  in  place  on  the  White  property  is  eastward. 

Z" aited  states  Gold  Mining  Company. 

This  company  was  the  third  largest  operator  in  the  vicinity  of  the  lake  during  the  year. 
At  the  time  of  my  visit,  31st  July,  eight  men  were  employed  but  no  mining  was  being  done, 
and  shortly  afterwards  all  operations  ceased.  Ore  from  Nc.  2  prospect  was  being  treated  in 
the  twn-3tamp  Tremaine  mill.  Shaft  No.  1  near  the  mill  is  said  to  have  a  depth  of  100  feet, 
with  cross  section  6x8  feet,  and  is  filled  with  water.  It  is  also  said  to  be  timbered  and  to 
have  a  manway  separate  from  the  hoisting  compartment,  ^o.  3  is  near  the  water's  edge.  It 
has  a  depth  of  60  feet  and  is  provided  with  a  collar,  but  is  otherwise  untimbered.  There  is  also 
a  combined  open  cut  and  tunnel  which  runs  about  125  feet  N.  60°  W.  into  the  hillside.  No. 
2  shaft,  which  lies  back  on  the  hill,  is  70  feet  deep  but  has  been  abandoned. 

The  plant  consists  of  the  mill,  to  which  reference  ha^  been  made,  two  steam  hoists,  three 
steam  drills,  three  sinking  pump3,  together  with  other  machinery.  The  buildings  on  this 
property,  known  as  No.  1,  in  order  to  distinguish  it  from  another  holding  of  the  company 
which  lies  at  some  distance  across  the  bay,  consist  of  combined  cook  and  sleeping  camp,  office, 
store  house  and  blacksmith  shop,  in  addition  to  the  mill  and  other  structures.  The  dynamite 
house  is  on  an  isbind,  one-quarter  mile  from  No.  1  mine. 

The  officers  of  this  company  are  :  E.  G.  Filer,  president  ;  A.  V.  McAlvay,  of  Manistee, 
Mich.,  secretary  ;  E.  A.  Shores,  jr.,  manager. 

A  brief  visit  was  made  to  the  No.  2  prospect  of  this  company.  Here  a  tunnel  eighty  or 
ninety  feet  in  length,  runs  into  the  side  hill  from  near  the  edge  of  the  water.  At  the  inner 
end  of  the  tunnel  a  crosscut  has  been  driven  twenty-five  or  thirty  feet  to  the  west.  The  vein 
has  been  partially  uncovered  for  a  distance  of  one  hundred  feet  to  the  south-west  of  the  Bhore. 
The  walls  are  granite,  specimens  of  whi'h  show  little  decomposition  or  alteration  at  the  point 
where  the  wall  rock  and  the  quartz  of  the  vein  form  a  junction.  The  quartz  is  irregular  in  form 
and  the  walls  are  not  clear  cut.     Much  of  the  quartz  is  dark  in  color. 
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The  manager  being  absent  at  the  time  of  my  visit,  I  was  unable  to  get  a  list  of  the  locations 
controlled  by  the  company.  The  main  or  No.  1  camp  where  the  mill  is  situated  is  on  the  south 
shore  of  King's  bay  and  the  workings  on  No.  2  claim  are  on  location  BG  135.  Thus  both 
camps  are  not  far  distant  from  the  upper  end  of  the  narrows  which  connects  the  upper  and 
lower  expanses  of  Sturgeon  lake.  King's  bay  runs  westward  from  near  the  lower  end  of 
North  bay. 

Stimuli's    Prospect. 

Following  the  shore  of  the  North  bay  southward  from  the  camp  at  the  St.  Anthony  Reef, 
the  next  property  on  which  work  of  importance  has  been  done,  is  known  as  Symmes'  location, 
B  G  138  and  adjoining  claims.  The  strike  of  the  vein  which  occurs  in  granite  is  approxim- 
ately north  and  south  and  the  dip  is  to  the  westward.  No  work  was  being  done  at  the  time  of 
my  visit,  but  I  was  told  that  the  most  southern  of  the  two  shafts  had  a  depth  of  twenty-two  feet 
and  it  measured  6x8  feet  in  cross-section.  The  vein  has  been  stripped  for  a  distance  of  about 
one  hundred  feet.  The  north  shaft  is  about  twenty-five  feet  distant  from  the  one  to  which 
reference  has  been  made.  It  has  a  depth  of  about  fifteen  feet.  Stripping  has  been  done  for  a 
distance  of  twenty  feet  west  of  the  north  shaft  and  east  fifteen  feet.  The  quartz  at  the  bottom 
of  the  north  pit  is  said  to  have  a  width  of  eighteen  inches.  The  vein  cannot  be  trace i  very 
far  as  the  south  end  of  the  exposure  disappears  under  a  swamp  and  the  north  is  covered.  The 
vein  is  about  9  feet  wide  just  north  of  the  north  shaft,  but  its  width  is  variable.  The 
vein  matter  consists  of  rather  dark  quartz,  earning  iron  pyrites,  dark  zincblende  and  occasion- 
ally visible  gold.  The  granite  through  which  the  vein  runs  is  porphyritic  in  character  like  that 
which  shows  at  various  points  on  the  shores  of  Sturgeon  lake 

Fr. mi  these  openings  the  vein  can  be  picked  up  at  one  or  two  points  going  northward 
'owards  the  shore  nnd  an  outcrop  on  a  small  island  B  G  60  appears  to  be  a  continuation  of  it, 
judging  from  the  strike. 

Prospects  on  Couture  Lake. 

In  addition  to  an  examination  of  the  St.  Anthony  Reef  a  brief  visit  was  paid  to  a  number 
of  other  properties  in  the  vicinity  of  this  lake.  Location  B  G  170  includes  an  island  of  eight 
acres  in  the  lake.  A  body  of  quartz  which  sometimes  has  a  width  of  25  or  30  feet  occurs  on 
this  island.  Its  strike  is  towards  the  northeast, parallel  in  a  general  way  with  that  of  the  green 
Bchist  through  which  it  runs.  At  times,  however,  the  quartz  breaks  across  the  strike  of  the 
schist,  the  ore  body  not  being  bounded  by  definite  walls.  Very  little  work  has  been  done  on 
the  deposit.  The  quartz  in  p'aces  carries  a  small  amount  af  copper  pyrites  and  iron  pyrites,  as 
well  as  a  little  tourmaline.  Messrs.  Forget,  Rowan  and  Daigle  control  the  property.  The  ore 
is  said  to  pan  well  in  places.  A  sample  which  I  took  across  a  considerable  width  of  the 
deposit,  being  careful  not  to  get  above  the  average  value,  gave  $2.75  in  gold  per  ton  of  2000 
lbs. 

A  small  island  lying  to  the  south  hts  a  large  outcrop  of  quartz  on  its  southern  end. 

<  hi  the  large  island  to  the  east  of  the  one  just  mentioned  a  quartz  vein  carrying  some 
iron  pyrites  runs  parallel  with  the  strike  of  the  enclosing  chloride  schist  It  has  been  stripped 
and  opened  up  at  a  number  of  points  for  a  distance  of  200  or  300  yards.  The  dip  of  the  vein 
is  towards  the  east . 

( >n  the  east  side  of  Couture  lake  and  somewhat  southeast  of  the  property  just  described  is 
what  is  known  as  Mania's  claim,  II  W  686.  Its  characteristics  are  similar  to  those  of  the 
last  mentioned  claim. 

A  little  work  was  being  done  on  a  claim  that  was  unsurveyed  at  the  time  of  my  vi.sit,  but 
which  has  since  been  laid  out  as  location  II  W  747.  It  lies  at  the  southern  extremity  0* 
Couture  lake  and  near  the  portage   which  runs  from   this   body  of  water   into    the   northeast 
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bay  of  Sturgeon  lake.  The  quartz  exposed  in  a  pit  was  seen  to  be  smoky  or  dark  colored.  In 
structure  the  deposit  is  similar  to  the  last  two  claims  mentioned. 

It  will  be  seen  that  the  three  or  four  claims  last  referred  to  possess  characteristics  in 
common  in  that  the  ore  bodies  are  quartz  veins  in  schist,  the  strikes  of  the  vein  and  enclosing 
rock  being  approximately  the  same.  They  thus  differ  in  structure  from  the  St.  Anthony  Reef 
and  the  Symmes  location. 

The  rock  on  B  G  170  and  some  of  the  other  claims  on  Couture  lake  may  be  described  as 
chlorite  schist,  but  in  places  it  passes  into  or  is  closely  associated  with  bands  of  more  massive 
diabase  and  related  trappean  rocks. 

Two  or  three  claims  were  examined  on  the  northeast  bay  or  arm  of  Sturgeon  lake.  On 
location  F  M  207.  the  property  of  the  Anglo-Canadian  Gold  Estates,  the  strike  of  the  quartz 
vein  is  N.  10°  E.,  and  the  dip,  where  it  can  be  determined,  is  to  the  westward.  Stripping  and 
other  work  has  been  done  along  the  vein  at  points  for  a  distance  of  about  300  yards.  A  shaft, 
6x8  feet,  has  been  sunk  at  one  point.  As  it  was  filled  with  water  we  did  not  learn  its  depth. 
The  vein  lies  in  ch'oritic  schist  which  is  in  contact,  near  the  south  end  of  the  vein,  with  «  hat 
appears  to  be  squeezed  quartz  porphyry.  The  body  of  quartz  is  more  vein-like  near  the  shaft. 
At  other  points  it  has  the  appearance  of  being  a  somewhat  irregular  segregation  in  the  schist. 
The  minerals  associated  with  the  quartz  consist  of  small  quantities  of  pyrite,  copper  pyrites 
and  dolomite.  The  camp  is  at  the  shore,  a  tra'l  about  150  yards  in  length  running  from  this 
point  to  the  workings.     Quartz  porphyry  outcrops  along  the  shore. 

An  examination  was  made  of  a  number  of  claims  on  Belmore  bay  and  in  the  area  lying  a 
mile  or  more  to  the  eastward.  Work  has  been  done  on  a  number  of  these,  but  no  operations 
were  being  carried  on  at  the  time  of  my  visit.  As  the  geological  characteristics  of  these  claims 
are  similar  to  those  already  described,  with  the  exception  of  the  St.  Anthony  Reef,  it  will  not 
be  necessiry  to  enter  into  a  description  of  them.  Rich  quartz  has  been  found  on  a  number  of 
these  claims,  but  it  remains  to  be  shown,  by  further  development,  in  what  quantity   it  occurs. 

On  a  trip  which  was  made  inland  from  the  shore  of  East  bay,  from  a  point  which  lies 
about  two  miles  south  of  Belmore  bay,  two  or  three  boulders  of  the  somewhat  rare  rock, 
nepheline  syenite,  were  found.  These  will  be  referred  to  again.  The  rocks  in  place  here,  a 
mile  or  less  in  from  the  shore,  consist  of  granite  in  contact  with  a  highly  shattered  rock  of 
indefinite  character.     The  latter  is  highly  stained  in  places  with  iron  rust. 

STURGEON  LAKE  TO  SAVANT  LAKE. 

I  was  advised  that  of  the  two  routes  from  Sturgeon  t )  Savant  lake  the  one  leading  from  the 
Northeast  bay  or  arm  of  the  former  was  easier,  especially  during  dry  weather,  than  that 
running  from  the  north  bay. 

The  first  portage  from  the  head  of  the  northeast  bay  is  over  a  half  mile  in  length  and  runs 
in  a  northeast  direction.  There  is  considerable  soft  ground  on  the  trail.  The  next  body  of 
water  is  a  marshy  pond  about  200  yards  long.  Then  there  is  a  portage  of  about  the  same 
length  which  leads  to  a  small  pond.  From  here  the  route  follows  a  small  creek  a  short  distance 
to  a  lake  which  has  a  bay  stretching  eastward  about  three  miles.  The  general  direction  of  this 
lake  is  however  about  northwest. 

The  rocks  observed  along  this  part  of  the  route  from  Sturgeon  lake  may  be  described  in  a 
general  way  as  greenstone  schist.  The  lake  referred  to  is  known  to  the  prospectors  by 
the  name  of  Nine-mile  lake.  Near  its  upper  end  the  route  turns  off  through  a  narrows  and 
runs  about  north  one  mile  to  the  foot  of  the  portage.  Although  this  lake  is  called  Nine- 
mile  lake,  the  distance  we  travelled  on  it  did  not  seem  to  be  more  than  six  or  seven  miles. 
The  portage  we  followed  out  of  it  is  over  a  mile  in  length  and  is  across  muskeg  for  the  greater 
part  of  the  distance. 
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At  the  north  end  of  the  portage  one  bay  of  the  lake  which  the  route  crosses  stretches  to  the 
northeast  and  runs  about  three  miles  to  a  chain  of  portages  which  lead  to  lake  Nipigon. 

The  other  arm  of  the  lake  which  our  route  followed  runs  to  the  northwest  one-quarter  mile. 
Then  there  is  a  pull  up  a  small  rapid,  on  the  north  shore,  into  a  lake  which  is  about  one- half 
mile  long.  Then  up  a  creek  one-half  mile  from  the  west  end  of  the  lake  to  a  pond-like  expansion 
and  a  portage  running  off  from  the  south  side  of  a  little  falls.  This  portage  is  a  little  over 
100  yards  long.  The  rock  here  is  granite,  as  it  is  also  on  the  lake  below.  From  here  the  route 
runs  west  200  yards  around  a  point.  This  lake  is  given  the  name  Granite  by  the  prospectors, 
the  rock  of  this  name  showing  distinctly  on  its  northeast  shore.  We  canoed  up  Granite  lake 
three  miles,  the  rou  e  turning  to  the  Lortheast  and  the  portage  running  from  its  east  shore 
a  short  distance  from  the  end  of  the  lake.  The  portage  is  about  35  chains  in  length  over 
schistose  rocks  and  begins  by  a  climb  up  a  hill.  The  trail  is  good,  much  better  than  those 
crossed  since  leaving  Sturgeon  lake,  as  the  route  from  the  north  bay  of  this  lake  joins  that 
which  we  followed  in  Granite  lake.  All  the  travel  from  the  two  routes  passes  over 
this  one  portage.  After  this  portage  a  pretty  lake  about  3  miles  long,  which  extends 
from  the  portage  in  a  direction  somewhat  east  of  north,  is  passed  through.  This  lake  has 
regular  shores  and  is  about  one-third  of  a  mile  broad.  The  portage  goes  out  of  the  east  baj 
and  a  creek  runs  from  the  northwest  bay  to  Savant  lake.  The  rock  on  the  shores  is  green  schist. 
The  portage  leading  to  Savant  lake  is  about  two-thirds  of  a  mile  in  length  and  the  trail  ia  good. 
A  small  creek  of  good  spring  water  is  to  be  found  in  the  ravine  just  east  of  the  north  end  of  the 
portage. 

The  other  route  between  the  two  lakes  has  been  surveyed  by  Mr.  Win.  Mclnnes  who  states 
that  leaving  the  north  arm  or  bay  of  Sturgeon  lake  by  a  small  brook,  entering  ten  miles  north 
of  the  outlet  and  ascending  the  brook  for  two  miles,  a  portage  of  two  miles  leads  to  a  lake 
about  a  mile  in  length.  From  the  head  of  this  lake  a  portage  of  thirty- five  chains  mns  to  a 
long  narrow  lake,  Granite  lake,  extending  north  for  over  four  miles.  The  remaining  two  port- 
ages and  lake,  nearly  three  miles  in  length,  lying  between  Granite  lake  and  Savant  are  common 
to  this  route  and  the  one  from  the  northeast  bay  of  Sturgeon  lake  and  need  not  be  a.-ain 
described. 

SAVANT    LAKE    PLACERS. 

A  brief  description  of  Savant  or  Musipomigut  lake  is  given  in  the  Summary  Report  of  the 
Geological  Survey  for  1901,  pages  92  and  93.  It  is  also  referred  to  on  pages  175  and  180  of 
the  Report  of  the  Survey  and  Exploration  of  Northern  Ontario,  1900,  published  by  the  Crown 
Lands  Department,  where  it  is  wrongly  identified  with  Wahbahkimmung  lake. 

Mr.  Mclnnes,  in  the  Summary  Report  mentioned,  states  that  his  log  survey  of  the  lake 
proved  "that  there  was  little  or  no  resemblance  between  the  real  lake  and  its  representation 
on  existing  maps." 

"  We  found  it  "  be  says,  '•  to  be  a  little  over  23  miles  in  length  in  a  direction  about  N  20° 
E.  having  a  central  portion  formingthe  main  lake  eleven  miles  long  by  five  miles  wide,  with  a 
number  of  bays  of  considerable  length  branching  from  it.  The  Huronian  belt  of  Sturgeon  lake 
was  found  to  be  continuDua  almost  to  the  foot  of  the  lake,  the  two  arms,  one  running  northerly 
to  the  outlet  and  the  other  north-easterly,  extending  into  the  granite-gneisses  on  either  side  of 
the  central  belt. 

"  The  lake  is  characterized  by  many  shallow  bays,  that  are  divided  from  one  another  along 
the  shore-line  by  long  and  irregular,  rocky  points,  and  at  their  heads,  by  areas  of  swamp.  The 
central  part  of  the  lake  shows  wide  expanses  of  deep  water,  while  the  narrower  parts  and  the 
baysare  for  the  most  part  exceedingly  shallow,  long  stretches  having  only  a  few  inches  of  water 
covering  a  bottom  of  slimy  mud.  The  forest  growth  is  for  the  most  part  of  small  size  and  con- 
sists principally  of  black  spruce,  poplar  a  d  white  birch,  with  occasional  red  and  white  pine. 
1  his  is  the  highest  latitude  (about  50°  35')  in  which  I  have  observed  the  white  pine  in  this 
district.  r 


types 


"The  Huronian  rocks  are  of  the  usual  kinds,  with  a  lar^e  proportion  of  massive  igneous 
j,  and  include  a  considerable  thickness  of  schists,  conglomerates  and  ouartzites,  similar  to 
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tho6e  that  occur  in  the  same  belt  at  Sturgeon,  Abram  and  Vermilion  lakes.  A  drift-covered 
area  or  basin  similar  to  those  occurring  in  other  parts  of  the  district,  occupies  part  of  the  shores 
and  islands  of  the  central  part  of  the  lake  The  close  resemblance  of  this  drift  area  to  that  at 
Lac  Seul  makes  it  probable  that  they  are  similarly  derived  That  at  Lac  Seul  seems  to  have 
been  laid  down  at  the  foot  of  a  glacial  barrier  that  cut  oft*  the  draina.e  to  the  north,  and  so 
formed  a  lake  basin  between  it  and  the  higher  land  to  the  south.  Pebbles  in  this  drift  con- 
tain fossils  that  seem  to  be  of  Devonian  age  and  are  probably  derived  from  strata  of  that  age, 
occurring  to  the  north  near  Hudson's  bay.  The  derivation  of  the  drift  about  this  lake  is  the 
more  interesting,  as  colours  of  gold  have  been  obtained  from  it." 

The  south  end  of  Savant  lake  is  narrow  and   is  split  at  the  southern  extremity  into  two 

channels,  the  more  western  being  the  one  the  portage  enters.     The  river  from  the  last  lake 

passed  through  enters  vavant  by  a  little  falls  a  short  distance  up  the  west  shore.     About  five 

miles  up  from  the  end  of  the  portage  is  a  deserted  Hudson  Bay  post  on  the  west  shore  near  the 

foot  of  the  narrows  which  connects  the  larger  northern  expanse  of  the  lake  with  the  smaller 

southern  portion.     The  bay  on  which  the  post  is  situated  has  a  sand  btach  and  a  sand  hill  lies 

a  short  distance  inland. 

As  gold  had  been  reported  to  occur  in  important  amounts  in  the  sands  and  gravel  from 
some  parts  of  the  lake,  we  panned  samples  taken  in  the  vicinity  of  the  post  with  the  object  of 
Terifying  the  reports  if  possible.  We  found,  however,  no  "colors  "  in  a  number  of  pannings 
taken  from  the  beach  and  from  the  hill  inland.  A  couple  of  large  double  handfuls  taken  by 
m\  self  along  the  shore  about  100  yards  west  of  the  post,  and  near  the  top  of  the  bank,  gave 
one  color  of  good  size  and  shot-like  form.  The  point  from  which  this  sample  was  taken  lies 
ab.nit  8  feet  above  the  surface  of  the  lake  which  was  then,  July,  at  a  high  level  for  the  time 
of  year.  The  sand  from  which  the  sample  was  taken  is  very  tine  grained,  light  in  color  and 
occurs  in  layers.  Other  samples  of  the  same  sand  gave  no  indication  of  gold  on  panning,  lead- 
ing to  the  presumption  that  the  precious  metal  in  the  free  state  is  very  sparingly  or  very 
unevt  nly  distributed  through  this  sand,  or  that  it  was  present  in  the  one  panning  simply  by 
accident.  Rock,  green  schist,  is  exposed  in  place,  a  short  distance  back  from  the  shore  at  this 
point.  It  contains  stringers  of  quartz  and  is  more  or  less  rusted.  It  would  thus  seem  that  the 
gold  in  some  of  the  sands  may  have  come  from  no  great  distance. 

Two  or  three  miles  farther  up  sand  is  exposed  on  both  sides  of  the  canoe  channel  and 
shows  quite  distinctly  at  a  point  where  at  one  time  there  was  an  Indian  village  on  the  east  side 
of  the  route.  Some  pits  have  been  sunk  along  the  west  shore  which  will  be  referred  to  again. 
They  lie  a  short  distance  south  of  the  north  end  of  the  narrows. 

Crossing  a  wide  expanse  of  the  lake  from  the  head  of  the  narrows,  we  came  to  a  large 
island,  which  we  shall  call  island  No.  1.  At  the  south  end  of  this  island,  sand  is  exposed,  and 
some  pits  have  been  sunk  in  it  not  far  from  the  water's  level.  From  a  number  of  pans  of  the 
sand  we  obtained  only  one  color.  There  is  much  magnetite  in  the  sand  and  the  shore  is 
built  up  of  gravel.  On  the  north  end  of  this  island  there  is  a  high  sand  hill  covered  with 
a  growth  of  beautiful  Norway  pine  of  medium  size.  This  pine  is  of  second  growth,  as  is 
evident  from  one  or  two  burnt  stubs  which  we  saw  still  standing.  One  color  was  obtained 
from  a  sample  taken  from  the  top  of  this  hill.  The  deposits  on  the  hill  and  island  are  gravel 
rather  than  sand,  and  are  composed  of  pebbles  of  all  kinds  of  white  and  other  colored  quartz, 
granite,  quartz  porphyry,  green  schist  and  small  pebbles  of  jasper.  It  is  from  all  appearances  a 
glacial  deposit.     One  or  two  pebbles  of  fossiliferous  rocks  were  also  obtained. 

Since  the  deposit  consists  of  such  a  variety  of  pebbles  and  the  Huronian  rocks  of  the  re- 
gion have  been  proved  to  contain  more  or  less  gold  in  numerous  places,  it  is  not  surprising  to 
find  occasional  grains  of  gold  in  the  sand  and  gravel.  The  deposit  resembles  that  which  covers 
the  area  surrounding  the  height  of  land  at  various  points. 

Rock  is  in  place  on  the  south-west  point  of  this  large  island.  It  is  green  schist.  Some 
boulders  of  varied  composition  are  found  imbedded  in  the  sand.      They  have   diameters  up  to 
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two  feet  or  more.  Magnetite  shows  distinctly  in  every  pan.  In  the  pits  which  have  been  sunk 
near  the  shore  it  can  be  seen  that  coarse  gravel  in  layers  about  two  feet  in  thickness  overlies 
the  sand,  giving  evidence  that  the  bank  has  been  worked  over. 

On  the  next  large  island  which  lies  to  the  north,  deposits  of  similar  material  are  found. 
The  islands  along  the  east  side  of  the  lake  are  composed  of  rock  in  place. 

While  the  sand  and  gravel  show  very  little  gold  in  panning  they  do  show  values  in  the 
precious  metal  by  hre  assay.  These  values  come  from  material,  which  is  probably  more  or  less 
refractory  in  the  rusty  fragments  of  rock  in  the  gravel.  Only  a  very  small  percentage  of  the 
gold  can  be  extracted  by  placer  methods. 

The  following  results  were  obtained  from  the  fire  assay  of  samples  collected  by  the  writer  : 

FIRE    ASSAYS    OF    SAND    AND    GRAVEL    FROM    SAVANT     LAKE. 


Locality. 

Wei>ht  of 
sample. 

Gold  value 
per  ton  of 
2.000  lbs. 

82.00 

$0  80 
$1.80 

80.80 

trace 
trace 
$0.80 
$0.80 

Silver. 

1.     Sample  taken  100  yards  wi  st  of  old  ET.  B.  Co.'s  Post,  and  8 
2      Two  or  three  miles  north  of  H.  B.   Co.'s.    Post,  from  some 

3.  From  top  of  hill  on  northern  pai  t  of  inland  No.  1 

4.  Ditt) 

5      From  opening  in  bank,  near  shore  level,  <"-n  southwest  point 

2  lb.  14  oz. 

2  lb.  12  oe. 
lib.    4oz 

3  1b. 

2  lb.  11  oz. 

2  lb.  11  oz 

3  1b 
3  1b. 

trace 

trace 
tract- 

6.     Ditto.     From  pit  4  feet  deep.                         

trace 
trace 

Mr.  J.  W.  Wells,  late  Provincial  Assayer,  who  made  these  assays,  states  that  only  traces 
of  gold  were  obtained  when  the  samples  were  subjected  to  the  amalgamation  test.  This  agrees 
with  the  results  of  our  panning,  and  demonstrates  that  the  greater  part  of  the  gold  shown  by 
the  result  of  the  fire  assay  is  locked  up  in  the  fragments  of  rock  and  mineral  of  which  the  sand 
and  gravel  are  composed.  Mr.  A.  (t.  Burrows,  the  present  Provincial  Assayer,  subsequently 
made  an  amalgamation  test  of  the  crushed  samples  of  gravel  and  sand  which  had  been  left  over 
from  Mr.  Wells'  assays.  As  there  was  insufficient  material  to  make  a  s -parate  test  of  each 
sample  the  pulp  from  samples  1  to  8  was  mixed.  One  pound  of  this  mixed  pulp  gave  0.15 
milligrammes  of  gold,  which  is  equivalent  to  19cts.  per  ton.  This  result  does  not,  of  course, 
contradict  that  obtained  by  Mr.  Wells  in  his  amalgamation  test,  Mr.  Burrows'  test  being  made 
on  crushed  gravel  and  sand  while  the  material  tested  by  Mr.  Wells  was  uncrushed,  or  in  the 
form  in  which  it  occurs  in  the  field. 

It  will  he  seen  from  the  report  on  the  Vermilion  river  placers  that  the  value  of  gold 
carried  by  those  deposits  is  somewhat  like  that  in  the  sands  and  gravels  of  lake  Savant.1 
There  appears,  however,  to  be  a  great  difference  in  the  form  in  which  the  gold  occurs  in  the 
placers  in  the  two  districts.  Colors  found  in  a  pan  of  the  Vermilion  material  sometimes  num- 
ber 40,  and  in  a  few  cases  run  above  100.     They  appear  to  be  very  fine  and  difficult  to  save. 

The  placers  <>f  Savant  lake  are  about  500  miles  distant  from  those  of  the  Vermilion  river- 
the  former  locality  being  northwest  of  the  latter.  It  may  be  interesting  to  note,  however,  that, 
while  the  Vermilion  river  is  farther  south  than  Savant  lake,  the  one  locality  is  situated  about 
as  near  to  the  centre  from  which  it  is  thought  glaciers  moved  over  this  region  as  the  other. 
This  centre  is  believed  to  have  been  in  the  vicinity  of  James  bay. 

An  account  of  the  iron  belt  on  Savant  lake  will  be  taken  up  under  the  heading  devoted  to 
iron  ranges. 

'Vermilion  River  Placers,  by  Dr.  A.  P.  Coleman,  Tenth  Report  Bureau  of  Mines,  pp.  151-159. 
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LAKE  MANITOU  GOLD  AREA. 

This  area  was  visited  in  the  second  week  in  November,  1902.  Owing  to  the  closing  of 
navigation  being  so  near  at  hand,  it  was  not  found  possible  to  visit  all  the  working  properties 
without  missing  the  last  boat  of  the  season.  There  was  no  object  in  spending  two  or  three  weeks 
in  the  district  at  that  time  of  year,  till  travel  began  over  the  ice,  as  snow  had  already  fallen  and 
it  was  not  possible  to  study  the  surface  exposures  of  the  rocks  and  ore  bodies. 

During  the  past  year  Upper  and  Lower  lakes  Manitou  have  been  the  scene  of  very  active 
operations  in  gold  mining  and  prospecting.  In  fact,  it  can  be  said  that  there  has  been  more 
concentrated  work  in  gold  mining  in  this  district  than  in  any  other  area  of  like  extent  in  the 
Province  duririg  1902. 

The  geology  of  the  area  needs  to  be  worked  out  more  systematically  in  order  to  determine 
the  character  of  the  various  deposits  and  their  relationship  to  one  another.  The  writer  hopes 
to  make  an  examination  of  the  district  during  the  coming  summer. 

Big  Master  Mine. 

This  property  has  attracted  much  attention  to  the  district  during  the  past  year.  As  it 
was  described  pretty  fully  in  the  last  report  of  the  Bureau  of  Mines  it  will  suffice  to  give  an 
account  here  only  of  the  changes  that  have  taken  place  and  the  development  carried  out  since 
the  publication  of  that  report 

The  company  operating  the  mine  is  the  Interstate  Consolidated  Mineral  Company,  the 
officers  being,  president,  W.  A.  Blackstone,  of  Jamestown,  N.Y. ,  and  secretary,  M.  A.  Myers, 
of  Warren,  Pa. 

The  only  change  which  has  been  made  in  the  staff  at  the  mine  is  the  addition  of  Mr.  Harry 
Hook  as  assayer.  The  number  of  men  employed  at  the  time  of  inspection  was  42,  of  whom  12 
were  miners. 

The  main  shaft  now  has  a  depth  of  185  feet,  being  an  increase  of  15  feet  since  last  inspec- 
tion. First  level  is  unchanged  in  length,  but  some  stoping  has  been  done  amounting  to  prob- 
ably 700  or  800  tons  in  the  north  drift.  The  second  level  is  at  a  depth  of  185  feet  ;  sou  h 
drift  166  feet  with  stoping  about  100  tons  ;  north  drift  223  feet  with  some  stoping  An  up 
raise,  now  40  feet  in  height,  has  been  started  185  feet  in  from  the  shaft  in  the  last  mentioned 
drift.  The  timbering  in  the  shaft  has  been  carried  to  the  bottom  in  the  same  manner  as  in 
the  upper  part.  A  new  pump,  a  Worthington,  has  been  installed  in  the  lower  level.  The  aer" 
ial  tramway  from  the  mine  to  the  mill  has  been  completed.  An  assay  office  and  other  build- 
ings have  been  erected  during  the  last  few  months.     The  Helena  shaft  remains  unchanged. 

The  big  vein,  or  what  is  spoken  of  as  the  east  vein  in  the  last  report,  is  reached  by  a 
cross-cut  from  the  main  shaft.  No  further  development  has  been  done  on  it,  as  the  present 
plant  is  not  adapted  to  treat  the  ore,  which  is  of  a  refractory  nature.  It  consists  essentially  of 
siderite  with  iron  pyrites,  and  is  said  to  carry  gold  in  paying  quantities.  The  gold  probably 
occurs  practically  all  in  the  pyrite.  If  so,  there  should  be  no  difficulty  in  extracting  it  by  the 
ordinary  cyanide  process.  The  gaugue  carrying  siderite  resembles  somewhat  closely  that  of 
many  of  the  auriferous  deposits  of  Hastings  county.  Some  work  was  being  done  by  another 
company  on  an  adjoining  property,  where  it  is  said  a  similar  vein  of  refractory  ore  occurs.  I, 
however,  did  not  get  an  opportunity  of  visiting  it. 

The  Big  Master  stamp  mill  was  not  running  at  the  time  of  my  visit  on  account  of  the  lack 

of  fuel.     The  ore  which  has  been  treated  during  the  past  season  is   said   to   have  given  high 

returns. 

Summit  Luke  Mining  Company. 

In  the  latter  part  of  1902 -three  companies  which  had  been  organized  to  work  properties  in 
the  Manitou  district  were  amalgamated  under  this  name.  The  officers  of  the  newly  organized 
company  consist  of  president,  A.  F.  Maclaren,  M.l\,  and  general  manager,  S.  V.  Halstead. 
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On  the  Little  Master,  A  L  206,  which  is  claimed  to  be  on  a  continuation  of  the  Big  Mas- 
ter vein,  pits  have  been  sunk  here  and  there  and  one  shaft  has  attained  a  depth  of  100  feet- 
In  December  work  was  begun  on  another  vein. 

On  the  Imperial  property,  G  19,  there  is  a  shaft  50  feet  deep. 

On  the  Peninsular,  H  W  31,  a  shaft  is  down  to  a  depth  of  110  feet  and  cross-cutting  is 
being  prosecuted  at  this  level  in  order  to  determine  the  width  of  the  vein.  At  60  feet  in  depth 
a  cross  cut  14  feet  in  length  was  driven. 

The  company  have  up  to  the  present  employed  about  20  men,  but  this  number,  it  is  ex- 
pected, will  be  increased  shortly. 

Machinery,  consisting  of  air-compressor,  pump,  hoisting  apparatus  and  air  drill  is  being 
ordered  and  will  be  installed  early  in  1903.     Development  will  then  be  vigorously  prosecuted. 

The  National  Claim. 

I  am  informed  that  since  my  visit  work  has  been  started  on  the  National  claim,  situated  or. 
the  border  of  Three  Hundred  lake.     The  government  road  is  said  to  run  across  this  property. 

Giant    Mine. 

This  property  is  described  in  the  last  report  under  the  heading,  Locations  H  W  74  and 
75.  It  is  on  Mosher  bay,  an  eastern  extension  of  Upper  Manitou  lake,  and  is  operated  by  the 
Giant  Gold  Company.  Mr  Daniel  Simpson,  of  Buffalo,  is  manager,  and  Mr.  Paul  Paulson,  is 
in  charge  of  the  work  at  the  mine.     Twelve  men  are  employed,  of  whom  nine  are  miners. 

On  H  W  75  work  is  being  prosecuted  in  a  shaft  which  had  reached  a  depth  of  50  feet. 
A  tunnel  said  to  be  a  100  feet  in  length  has  been  run  into  the  hillside  on  location  H  W  74 
Considerable  stripping  has  also  been  done  on  these  claims.  Machinery  was  being  put  in  place 
at  the  shaft.  It  consisted  of  a  Jenckes  5x5  in.  special  hoisting  engine,  diameter  of  drum  12  in.' 
length  21  in.,  complete  with  foot  brake,  etc  ,  a  10  h.p.  vertical  tubular  boiler,  Cameron  sink- 
ing pump,  2  in.  suction  and  H  in.  discharge,  one  24x30 x  1|  in.  Cornish  kibble,  etc. 

The  camp,  which  is  neai  the  shore  of  the  bay  about  300  yards  from  the  shaft,  consists  of 
neat  buildings  recently  constructed,  comprising  two-storey  office  16x24,  dining  room  20  x  40, 
kitchen  16  x  86,  and  barn  12  x  18.  At  the  shaft  is  a  blacksmith  shop  and  dry-room.  A  dyna- 
mite house  has  been  built  since  last  inspection. 

Twentieth  Century  Mine. 

This  property  is  pretty  fully  described  in  the  last  report.  I  did  not  visit  it  during  my  trip 
to  the  lake,  as  I  was  told  the  only  changes  made  since  the  last  inspection  were  in  connection 
with  the  mill  which  was  nearing  completion  at  the  time  1  was  on  the  lake.  No  mining  was 
being  done,  as  it  was  considered  advisable  to  concentrate  the  work-  on  the  completion  of  the 
mill,  skipway  and  surface  plant,  before  the  severe  weather  set  in. 

d  Sow  reign  Mine. 

This  property,  which  was  being  worked  at  the  time  I  was  in  the  Manitou  district,  waa 
like  a  few  others,  not  visited  on  account  of  the  latenesi  of  the  season,  and  the  irregularity  of 
the  trips  then  being  made  by  the  two  small  steamers  on  the  lake,  which  were  busily  engaged 
taking  in  supplies  to  the  lumbering  and  mining  camps. 

EAGLE    LAKE    GOLD    DISTRICT. 

This  district  lies  about  25  miles  north-west  of  the  Manitou  field.  It  is  reached  by  steamer 
from  Vermilion  Bay,  a  station  on  the  Canadian  Pacific  railway,  60  miles  east  of  Rat  Portage. 
No  very  extensive  development  has  yet  been  done  on  the  claims  surrounding  the  lake.     At  the 
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time  of  my  visit  work  was  being  prosecuted  on  four  claims.     Accounts  of  the  geology  of  the 
district  by  Mr.  Mclnnes  will  be  found  in  reports  of  the  Geological  Survey,  Ottawa. 

The  Northern  Light  Mines  Company. 

The  head  office  of  this  Company  is  in  Buffalo,  N.Y.  It  was  incorporated  in  1902  under  the 
laws  of  Arizona.  Joseph  E.  Gavin  and  W.  H.  Barnhart,  of  Buffalo,  are  president  and  secre- 
tary, respectively.     Mr.  Newton  Higbee,  of  Rat  Portage  is  superintendent. 

The  claims  on  Eagle  Lake  controlled  by  the  company  are  said  to  be  the  following  :  M  H 
244,  246,  248,  250,  252,  257,  258,  339  ;  S  459,  460,  461,  464,  465,  492  ;  McA  288  ;  D  560. 

Two  shafts  are  being  sunk,  one  on  each  of  two  locations.  That  on  M  H  246  had  reached 
a  depth  of  16  feet  at  the  time  of  my  visit  in  November.  On  M  H  257,  known  as  the  Eldorado 
claim,  the  shaft  is  31  feet  deep.  A  two-stamp  gravity  mill  has  been  erected  near  the  shaft  and 
will  prove  of  great  value  in  testing  the  ores  from  the  various  claims  owned  by  the  company  as 
they  are  being  developed.  Sleeping  and  cook  camps  are  also  situtated  on  this  claim,  not  far 
distant  from  the  mill.  Arrangements  were  being  made  for  the  erection  of  a  powder  house, which 
was  badly  needed. 

The  company  own  the  small  steamer  Caro,  by  means  of  which  supplies  are  brought  in  from 
the  railway. 

•  At  the  time  of  my  visit  twelve  men  <vere  employed,  of  whom  six  were  miners. 

Golden   Eagle. 

This  property  belongs  to  Mr.  N.  Higbee.  It  is  expected  that  development  work  will  be 
resumed  in  the  near  future.  The  shaft  is  said  to  be  75  feet  in  depth  with  drift  north  100  feet 
and  south  60  feet,  at  the  50-foot  level. 

Grace  Mine. 

This  property,  which  has  the  same  name  as  the  mine  already  described  in  the  Michipicoton 
district,  was  being  worked  by  a  small  force  of  men  last  autumn.  It  is  said  that  a  tunnel  or 
adit  runs  into  the  hillside  from  the  lake  shore  and  that  a  shaft  is  down  to  a  depth  of  15  feet. 
The  powder  house  is  on  an  island  in  the  lake  in  sight  of  the  steamboat  channel.  The 
company  have  a  small  steamboat  on  the  lake. 

Viking  Mine. 

A  contract  to  sink  a  shaft  to  the  depth  of  80  feet  had  been  let  on  this  property,  and  at  the 
time  of  my  visit  to  it  in  November  sinking  was  in  progress,  the  shaft  at  that  time  being  30  feet 
deep.     Pits,  together  with  stripping,  are  found  on  other  parts  of  the  property. 

Baden  Powell. 

Development  is  proceeding  on  this  property  under  the  direction  of  Mr.  R.  H.  Ahn. 
About  40  tons  of  ore  have  recently  been  taken  out  and  tested  at  the  Eldorado  mill.  A  shaft 
is  to  be  sunk  on  the  open  cut  and  preparations  were  being  made  for  continuing  work  throughout 
the  winter.  A  boarding  house  32  x  32  feet  has  recently  been  built,  and  roads  from  the  shore 
to  the  works  have  been  improved. 

LAKE  OF  THE  WOODS   REGION. 

This  gold  mining  held,  judging  from  the  number  of  properties  now  being  worked,  appears 
to  be  rapidly  recovering  from  the  evil  effects  of  the  boom  of  a  few  years  ago.  At  the  time  of 
my  visit,  in  the  middle  of  November,  work  was  or  had  recently  been  in  progress  on  the  follow- 
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ing  properties,  namely,  Flint  Lake,  Golden  Horn,  Golden  Reef,  Indian  Joe,  Mikado,  Nino, 
Olympia,  Wendigo.  Arrangements  wefe  also  being  made  for  the  resumption  of  work  at  other 
mines  and  claims. 

Flint  Luke. 
This  property  is  being  worked  by  the  Flint  Lake  Gold  Company,  head  office,  Philadelphia, 
Pa.  There  is  a  shaft,  sunk  to  a  depth  of  27  feet,  with  cross  section  of  6x11  feet,  and  a  pit  12 
feet  in  depth.  The  vein  is  said  to  be  8  feet  in  width  and  to  have  been  stripped  for  a  distance 
of  350  feet.  As  the  vein  s'ands,  it  is  claimed,  at  a  height  of  20  feet  above  the  edge  of  a  swamp 
it  is  proposed  to  quarry  this  and  mill  it  before  doing  other  development  work.  A  Krupp  ball 
mill  is  being  erected.  The  following  buildings  are  on  the  property,  namely,  dining  and  sleeping 
camps,  blacksmith  shop,  assay  office  and  powder  house.  The  ice  was  taking  on  the  canoe  route 
to  this  property  at  the  time  of  my  visit  to  the  distriot.  Hence  I  did  not  find  it  possible  to 
make  an  inspection.     I  am  indebted  to  Capt.  Jones  for  the  foregoing  data. 

,  Golden  Horn. 

Twenty  men.  of  whom  ten  were  miners,  were  employed  at  this  mine  in  November.  Mr. 
H.  Rideout  is  manager. 

The  shaft  is  184  feet  deep.  First  level,  at  100  feet  east  drift  75  and  west  45  feet.  Prep- 
arations are  being  made  to  start  the  second  level  at  160  feet.  The  partition  between  the  man- 
way  and  hoisting  compartment  is  now  complete  down  to  the  first  level  and  the  shaft  is 
timbered  to  the  second  level.     Planking  is  on  the  ground  for  the  completion  of  the  timbering. 

Machinery,  put  in  since  last  report,  consists  of  No.  5  Cameron  sinking  pump,  return 
tubular  50-h.  p.  boiler  and  other  plant. 

New  buildings  comprise  two  dwelling  houses,  a  building  to  cover  hoist,  boiler  and  com- 
pressor, also  a  store  house,  stable  and  blacksmith  shop,  together  with  enlargement  of  the 
sleeping  and  dining  camps  to  suit  present  requirements.  A  small  steamboat  and  barge  have 
been  purchased  by  the  company.  A  powder  magazine  has  been  built  as  requested  at  time  of 
last  inspection. 

Golden    Reef. 

In  the  last  report  this  property  is  described  under  the  name  of  Mikado  Reef.  It  is  now 
operated  by  the  Golden  Reef  Mining  Company,  whose  head  office  is  Traverse  City,  Mich. 

The  shaft,  7x9,  is  down  to  a  depth  of  100  feet.  At  this  level  there  is  a  drift  north  50  feet 
and  south  40  feet.  It  is  the  intention  to  proceed  immediately  with  sinking  to  the  200- foot 
level.  The  shaft  collar  is  made  of  sawn  timber  and  is  14  feet  in  height.  The  manway  is  not 
divided  from  the  hoisting  compartment. 

The  dip  of  the  vein  is  towards  the  east.  The  ore  carru'3  much  iron  pyrites  and  is  said  to 
pan  well.  Nine  miners  and  three  surface  men  were  employed  under  the  direction  of  Mr.  H. 
J.  Shields  Drilling  is  done  by  hand,  the  machinery  at  present  in  use  consisting  only  of  14-h. 
p.  boiler  and  hoist.     Several  camps  have  been  erected.     The  powder  is  stored  on  an  island. 

Indian  Joe. 

The  Great  Northwest  Company  who  are  developing  this  property  control  a  number  of  lo- 
cations in  the  vicinity  of  the  north  shore  of  Clytie  bay,  among  which  are  352  E  A,  352  E, 
354-5-6-7-8  E,  336  E,  339  E,  305  E  and  306  E.  The  men  employed,  who  are  in  charge  of 
Capt.  I.  P.  Williams,  are  ten  in  number,  of  whom  six  are  miners.  Mr.  J.  W.  Cheeseworth,  of 
Toronto,  is  the  financial  agent  of  the  company. 

On  the  Indian  Joe  location,  to  which  the  work  was  confined  at  the  time  of  my  visit,  a  shaft, 
10  x  13,  had  reached  a  depth  of  60  feet.  The  strike  of  the  vein,  according  to  Capt.  Williams- 
is  northeast  and  southwest,  and  the  dip  is  at  an  angle  of  753  to  the  northwest.     The  vein 
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is  described  as  possessing  a  banded  character,  and  is  made  up  of  quartz,  iron  pyrites  and  schist. 
Work  on  other  locations  consists  of  two  shafts,  15  and  20  feet  deep  respectively,  and  an  open 
cut  15  feet  in  length. 

Machinery  was  being  installed,  consisting  of  Worthington  pump,  30-h.p.  boiler  and  hoist. 
The  camp,  which  is  situated  near  the  shore,  consists  of  two  or  three  recently  erected  buildings. 

Mikado  Gold  Mine. 

Only  twenty  men  were  employed  at  this  mine  at  the  time  of  my  visit  in  November.  The 
mill  had  been  shut  down  some  time  before,  and  the  work  was  confined  to  development. 

Drifting  was  in  progress  on  the  4th  level,  north,  of  No.  1,  or  the  vertical  shaft.  The  drift 
had  reached  a  length  of  525  feet,  and  was  to  be  carried  under  the  lake  where  the  rock  has 
already  been  tested  by  diamond  drill,  and  good  values  are  expected  to  be  obtained. 

It  may  be  mentioned  that  in  this  mine,  which  has  produced  upwards  of  $500,000  in  gold, 
the  best  values  are  always  found  where  one  or  both  walls  are  composed  of  granite.  It  is  claimed 
that  this  condition  prevails  in  that  part  of  the  vein  which  runs  under  the  lake. 

A  winze,  which  was  down  20  feet  below  the  fourth  level,  or  260  feet  from  the  surface,  was 
being  sunk  from  the  end  of  the  crosscut  on  the  fourth  level.  This  winze  will  be  connected 
with  the  shaft  above,  and  will  thus  form  part  of  a  new  shaft.  Work,  with  the  exception  of 
diamond  drilling,  will  be  confined  to  this  shaft  and  its  levels  for  some  time  to  come. 

Since  the  last  inspection  considerable  work  has  been  done  on  the  inclined  shaft,  which 
now  reaches  a  depth  of  between  1,300  and  1,400  feet.  On  the  9th  level  the  drift  was  carried 
south  800  feet  from  the  shaft.  On  the  10th  level,  which  is  100  feet  below  the  9th,  60  feet 
vertical,  the  south  drift  is  about  75  feet  in  length.  It  may  be  added  that  some  stopinc  was 
done  between  the  8th  and  9th  levels. 

No  new  work  has  been  done  on  No.  2  vein.  The  skip.vay  will  have  to  be  put  in  condition 
before  work  is  continued  here.  It  is  intended  to  test  No.  3  vein  by  the  diamond  drill  at  a 
depth  of  650  feet  from  the  surface. 

It  is  to  be  regretted  that  the  development  work  which  is  now  being  carriei  on  in  No.  1 
shaft  was  not  done  before  the  ore  reserves  in  the  inclined  shaft  were  exhausted. 

Nino. 

The  Nino  Mining  Company  control  locations  J  E  8  93  and  J  S  110  on  Tille  lake,  east 
of  Whitefish  lake.  The  property  is  now  reached  by  a  canoe  route  on  which  there  are  six 
portages.     A  road  is  however  to  be  cut  out  from  the  head  of  Lobstick  bay. 

According  to  Mr.  Chas.  Brent,  the  gray  granite  in  which  the  vein  occurs  is  a  continuation 
of  the  Eagle  lake  belt.  The  development  work  consists  of  a  shaft  110  feet  deep  and  an  adit 
level  60  feet  in  length.  It  is  intended  to  secure  power  from  the  Caribou  falls,  which  are  two 
and  one-half  miles  distant.     There  is  said  to  be  a  fall  here  of  60  feet. 

The  machinery  at  the  Boulder  mine  has  been  purchased  and  is  now  being  taken  into  the 
property.  It  includes  a  7x10  duplex  hoist,  a  seven-drill  duplex  compressor,  thret  locomotive 
boilers  and  saw  mill. 

The  head  office  of  the  company  is  in  Toronto.  Mr.  William  Chaplin  of  St.  Catharines  is 
president,  and  Mr.  Chas.  Brent  of  Rat  Portage  is  the  consulting  engineer  of  the  company. 

Olympia. 

The  Olympia  Mining  Company  are  sinking  a  shaft  on  location  M  11  which  has  reached  a 
depth  of  about  95  feet.  Mr.  S.  J.  Griffiths  is  manager  of  the  company.  The  property  lies 
a  short  distance  south  of  the  Mikado  mine. 
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Wendigo. 

In  November  8  men  were  said  to  be  at  work  on  this  property  under  the  direction  of  Mr. 
Fred  Pfau  of  Rat  Portage.  The  operators  are  the  Chippewa  Consolidated  Gold  Mining  and 
Milling  Company,  with  head  office  in  Buffalo.  A  shaft  is  down  to  a  depth  of  about  100  feet. 
The  location  is  on  Witch  bay.  Descriptions  of  the  property  will  be  found  in  the  ninth  and 
tenth  Reports  of  the  Bureau  of  Mines. 

< >f her  Properties. 

It  is  expected  that  work  will  be  resumed  on  a  number  of  other  properties  in  Lake  of 
the  Woods  district  at  an  early  date.  Mr.  J.  F.  Caldwell  is  reported  to  have  secured  the 
support  of  foreign  capital  and  will  continue  development  work  on  the  Sultana  in  the  early 
spring.  It  seems  to  be  agreed  by  those  most  intimately  acquainted  with  this  property  that 
mining  operations  ceased  last  summer,  not  on  account  of  the  failure  to  locate  ore  bodies,  but 
owing  to  disagreements  among  the  operators. 

The  well  known  Black  Eagle,  (formerly  Regina).  which  has  been  closed  down  for  some  time, 
is  highly  spoken  of  by  all  those  who  should  be  in  a  position  to  know  the  character  of  the  ore 
bodies.  I  made  inquiries  concerning  the  shutting  down  of  this  mine,  and  the  information  1 
received  led  me  to  the  conclusion  that  it  was  due  to  neither  the  quality  nor  the  size  of  the  ore 
body  but  owing  to  outside  causes.  Men  who  should  know  and  who  speak  from  a  disinterested 
standpoint  state  that  there  is  no  more  promising  ore  deposit  in  the  district  than  that  of  the 
Black  Eagle.  The  history  of  the  property  certainly  seems  to  point  to  extravagant  management,  at 
times  at  least.  It  is  much  to  be  desired  that  operations  be  resumed  on  this  property,  as  with 
no  great  amount  of  development  work  and  with  comparatively  slight  changes  in  the  plant  it 
is  believed  it  would  be  a  steady  producer.  This  would  do  much  U  wjyds  attracting  capital  to 
this  gold  r'eld  and  would  give  stability  to  the  industry  in  the  district. 

Among  other  properties  on  which  ir  is  expected  work  will  shortly  be  begun  is  the  Violet 
which  lies  three  miles  northeast  of  the  Nino.  An  option  has  lately  been  given  on  this  claim. 
It  is  also  stated  that  option  money  has  recently  been  paid  on  the  Gold  Panner. 

The  recently  organized  Keenora  Mining  and  Milling  Company  is  said  to  control  the 
following  properties,  viz  :  Dominion  Reduction  Works.  Scramble,  D  SJI7  and  claims  on  Cedar 
Island,  Lake  of  the  Woods.     Mr.  M.  A.  Myers  of  Warren,  Pa.,  is  secretary  of  the  company. 

Silver  Mines 

While  silver  is  found  associated  with  gold  in  all  the  deposits  of  the  latter  metal,  there  are 
other  well  known  properties  in  the  northwestern  part  of  the  Province  which  have  been  producers 
of  silver  alone.  The  metal  occurs  in  these  chiefly  as  the  sulphide,  argentite,  and  also  to  some 
extent  in  the  native  form.  An  interesting  and  instructive  report  on  the  geology  of  this  silver 
field,  by  Mr.  E.  D.  Ingall,  is  to  be  found  in  the  annual  report  of  the  Geological  Survey  of 
Canada  for  1887-8. 

Recently  interest  has  been  renewed  in  this  field,  and  during  the  last  year  while  only  one 
property  was  a  producer  work  of  a  prospecting  character  was  done  on  a  number  of  other  claims. 

Two  American  companies,  of  both  of  which  Mr.  M.  A.  Myers  is  secretary,  have  recently 
been  organized,  and  they  control  the  greater  number  of  the  silver  properties  The  Consolidated 
Mines  Company  of  Lake  Superior  is  said  to  control  the  following  properties,  namely,  East  End 
Silver  Mountain,  West  End  Silver  Mountain,  Porcupine.  Badger  and  Keystone  or  Climax. 
The  Beaver,  Rabbit,  Silver  Creek,  Rabbit  Junior,  Black  Fox  and  North  Blurl,  are  held  by  the 
Algoma  Mining  Company. 
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WEST    END    SILVER    MINE. 

Work  on  the  proposed  changes  mentioned  in  the  last  report  was  in  progress  at  the  time 
of  my  visit,  17th  ^November.  The  mill  was  run  till  1st  August,  and  it  was  then  necessary  to 
shut  it  down  on  account  of  the  alterations  being  made. 

A  dam  and  reservoir  have  been  built  in  the  gulch  on  the  hill  1500  feet  from  the  mine.  A 
centrifugal  pump  is  being  put  in  at  Lizard  lake  to  pump  into  the  reservoir  if  necessary.  Six 
additional  Frue  vanners  are  being  put  in  the  mill,  making  nine  altogether.  A  new  shaft  Viouse, 
24x24  and  30  feet  high,  has  been  built  and  the  shaft  is  being  timbered.  The  boiler  house,  engine 
house  and  blacksmith  shop  are  part  of  the  shaft  house.  •  A  double  cylinder  Bacon  hoist  and 
cage  with  safety  attachment  is  being  put  in  the  shaft.  Three  new  boilers,  return  tubular, 
manufactured  by  the  Jenckes  Machine  Company,  are  to  be  added  to  the  equipment.  The 
stamp  mill  now  has  a  capacity  of  30  stamps.  The  dynamite  is  stored  the  same  as  formerlv, 
but  a  new  magazine  is  being  arranged  for.     A  new  store  and  office  building  is  to  be  erected. 

Mining  work  since  the  last  report  has  been  confined  to  the  second  and  third  levels  of  the 
main  shaft.  Second  level,  east  drift,  is  now  375  feet  in  length,  stoping  coatinued  at  a  pcint 
252  feet  from  the  shaft.  Third  level,  east  drift,  is  now  ab-  rat  550  feet  in  length  ;  back  stoping 
has  been  continued  above  this  line  ;  at  420  feet  in,  the  crosscut  south  is  64  feet,  and  has  cut  two 
small  veins  one  and  one-half  and  two  feet  wide  respectively,  and  penetrates  the  large  vein  at 
64  feet. 

The  employees  number  40. 

Copper  Mines 

The  Sudbury  mines  are  our  greatest  producers  of  copper,  but  the  metal  here  is  to  be 
considered  rather  as  a  by-product  of  the  nickel  industry  than  as  an  essential  constituent  of  the 
ores.  The  other  copper  properties  in  northwestern  Ontario  contain  various  ores  of  the  metal, 
chief  among  which  is  copper  pyrites,  although  other  sulphides  are  also  often  present. 

Outside  of  the  area  immediately  surrounding  Sudbury,  the  only  producing  copper  mine 
in  the  Province  at  the  present  time  is  the  Rock  Lake  mine,  which  lies  some  miles  north  of 
Bruce  Mines.  The  ore  at  this  mine  is  simply  concentrated  and  shipped  to  the  United  States 
to  be  smelted  and  refined.  Other  properties  are  approaching  the  producing  s*-age,  and  if  the 
promise  which  they  now  show  is  fulfilled  it  is  believed  that  a  local  smelter  will  be  erected. 

The  copper  properties  now  being  developed  lie,  with  one  exception,  in  the  district 
immediately  north  of  the  north  shore  of  Lake  Huron.  Three  or  four  are  reached  by  the  Sault 
branch  of  the  Canadian  Pacific,  the  most  eastern  of  these  being  the  Massey  mine.  Five  or 
six  properties  are  under  development  along  the  line  of  the  Algoma  Central  railway,  within 
40  miles  of  Sault  Ste.  Marie.  In  the  region  lying  west  of  Port  Arthur  only  one  copper  prop- 
erty is  being  worked. 

Attempts  have  been  made  from  time  to  time  to  work  deposits  of  native  copper  on  the 
eastern  and  northern  shores  of  Lake  Superior,  where  formations  carrying  more  or  less  of  the 
metal  and  similar  in  character  to  those  in  the  great  copper  district  on  the  south  shore  are  found. 
So  far  these  attempts  have  rnet  with  little  success. 

MASSEY  station  mine. 

This  mine,  which  has  been  described  in  previous  Reports  of  the  Bureau  of  Mines,  lies  with- 
in about  four  miles  by  wagon  road  of  Massey  Station,  58  miles  west  of  Sudbury.  A  branch 
railway,  which  will  be  three  miles  in  length,  is  to  be  built  from  the  station  to  the  mine.  A 
mile  is  already  graded,  the  ties  required  are  nearly  all  on  hand,  and  rails  for  two  miles  have 
been  secured. 
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During  the  last  year,  work  has  been  confined  to  the  main  shaft,  which  has  now  reached  a 
depth  of  330  feet,  an  increase  of  97  feet.  First  level,  74  feet  from  the  surface,  unchanged. 
Second  level,  150  feet  from  the  surface  ;  west  drift,  130  feet,  an  increase  of  10  feet ;  east  drift 
unchanged.  Third  level,  220  feet  from  the  surface  ;  drifts  have  been  run  about  10  feet  in 
either  direction,  and  a  station  has  been  cut.  Fourth  level,  290  feet  from  the  surface  ;  east 
drift  80  feet,  and  west  60  feet,  and  work  is  to  be  continued  in  these  drifts.  Sinking  will  also 
be  continued  to  600  feet. 

There  is  a  lined  track  for  the  hoisting  bucket,  but  the  ore  is  handled  in  a  skip,  tools,  etc., 
being  carried  in  the  bucket.  Square  sets  and  dividers  have  been  put  in,  wall  plates  and  a 
double  track  with  back  runners  to  the  fourth  level.  There  is  a  pentice  below  this  level.  Cars 
will  run  from  the  levels  and  dump  in  the  skip.  A  rock  house  for  handling  150  tons  a  day  has 
been  built.  A  new  Lidgerwood  hoist,  to  handle  3  tons  a  load,  is  to  be  put  in  at  once,  and  it 
is  intended  to  make  this  part  of  the  plant  complete  and  up-to-date.  A  60-h.p.  locomotive 
boiler  is  being  added.  A  new  straight  line  5-drill  air-compressor  and  2s  orthey  pump  have  been 
added  since  the  publication  of  the  last  report. 

The  number  of  men  employed  is  30,  of  whom  22  are  miners.  The  officers  of  the  company 
remain  the  same,  with  the  exception  that  Mr.  R.  C.  Barclay  is  now  secretary  at  the  mine. 

The  ore  being  highly  silicious  will  be  shipped  to  Sudbury,  and  used  in  the  smelters  with 
the  more  basic  nickel-copper  ores. 

OTHER    PROSPECTS. 

It  was  the  writer's  intention  to  have  made  a  somewhat  detailed  examination  of  the  copper 
deposits  along  the  north  shore  of  Lake  Huron  during  the  past  summer,  but  it  was  not  found 
possible,  owing  to  pressure  of  other  work,  to  do  much  more  than  pay  a  hasty  visit  to  the 
working  properties. 

Within  what  may  be  called  the  Massey  area  the  following  lots  are  said  to  have  been  taken 
up  as  copper  claims,  viz.  :  lots  2,  3,  4,  7  and  8  in  the  sixth  concession  of  May  ;  section  12 
on  the  Sable  river,  in  Salter  ;  and  a  number  of  claims  near  Whiskey  lake  and  McCool's  lake 
in  the  northern  part  of  township  137.  The  property  of  the  Massey  mine  includes  E.  h  or 
S.E.  £  of  section  16,  S.E.  J  of  S.W.  \  of  16,  S  \  of  15,  S.W.  \  14,  W.  \  of  S.E.  \  of  14,  N.  \ 
of  S.W.  \  of  13,  or  860  acres.     Massey  station  is  in  the  centre  of  section  25. 

A  number  of  copper  prospects  north  of  Blind  river  station  have  recently  been  attracting 
considerable  attention.  I  am  indebted  chiefly  to  Mr.  M.  J.  Scott  for  the  following  information 
concerning  these  properties.  Messrs.  Mackenzie  and  Mann  are  said  to  have  an  option  on  loca- 
tions 87  and  88  P  in  township  163.  Surface  work  only  has  so  far  been  done.  The  projected 
line  of  ihe  Manitoulin  and  North  Shore  railway  runs  within  one  quarter  mile  of  the  property. 
There  is  a  good  water  power  at  the  White  Falls      Scott  Bros,  have  a  group  of  claims  in  167. 

Twelve  men  are  said  to  be  at  work  in  the  Huston  mine,  in  the  township  of  Montgomery- 
A  New  York  syndicate  is  also  said  to  be  working  in  the  same  township.  A  number  of  other 
discoveries  of  copper  ore  have  been  made  in  adjacent  townships. 

BRUCE     MINES. 

An  account  of  the  recently  constructed  plant  and  of  the  condition  of  affairs  at  this  mine 
was  given  in  the  last  report.  Since  its  publication  mining  operations  have  not  been  resumed. 
Tailings  are  being  constantly  shipped,  however,  as  they  have  been  for  a  number  of  years,  to 
the  Canadian  Copper  Company  at  Sudbury,  where  they  are  used  to  flux  more  basic  ores.  It 
would  appear  that  they  should  soon  be  replaced  for  this  purpose  to  a  large  extent,  at  lea3t, 
by  the  silicious  copper  ores  from  the  vicinity  of  Massey. 
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ROCK    LAKE    MINE. 

On  2nd  December,  when  this  property  was  visited,  it  was  found  that  mining  operations 
during  the  past  year  have  been  confined  to  the  workings  above  the  third  level.  Since  that 
date,  however,  arrangements  have  been  made  to  continue  the  sinking  of  the  shaft,  which  now 
has  a  depth  of  420  feet,  and  a  new  hoisting  outfit  is  to  be  put  in  position. 

First  level,  northwest  drift,  324  feet,  an  increase  of  155  feet.  Intermediate  drift  is  30 
feet  in  length.  The  stopes  in  the  northwest  drift  have  been  enlarged.  The  southeast  drift 
is  248  feet  in  length,  an  increase  of  108  feet.  At  60  feet  in,  the  crosscut  southwards  is  39  feet 
in  length  ;  then  from  its  end  there  is  a  drift  eastward  35  feet,  and  then  crosscut  again  59£ 
feet.  The  overhand  stope  in  this  drift  has  been  enlarged  and  is  now  150  feet  in  length.  At 
90  feet  in,  the  crosscut  of  17  feet  remains  the  same.  Two  openings  to  the  surface,  one  east 
and  the  other  west  of  the  shaft,  serve  for  ventilation. 

Second  level,  northwest  drift  248  feet,  an  increase  of  120  ;  slope  begins  178  feet  west  of 
the  shaft  and  is  15  feet  high  and  10  feet  wide.  The  southeast  drift  remains  unchanged.  There 
has  been  no  change  below  the  second  level. 

Hereafter  the  ore  is  to  be  hand-picked  or  sorted  at  the  mine  before  going  to  the  con- 
centrators at  the  mill.  The  building  in  which  the  sorting  equipment  is  placed  is  55x16  feet. 
The  ore  is  thrown  on  a  belt  conveyor  which  is  30  feet  in  length  and  30  in.  in  width,  with  board 
sides  2  in.  high.  Boys  or  men  will  do  the  sorting,  throwing  out  the  barren  pieces  of  rock  as 
the  ore  is  carried  past  them  on  the  belt. 

The  powder  magazine  now  in  use  is  near  the  shore  of  Rock  lake.  The  thawing  house, 
the  situation  and  character  of  which  were  criticized  in  the  last  report  in  the  Inspector's  book, 
blew  up  last  summer,  fortunately  without  injuring  any  person,  and  a  new  one  10x8  feet  has 
been  built.  It  is  placed  farther  back  from  the  railway  track  and  is  heated  in  the  same  way  as 
the  old  one. 

The  railway,  which  has  been  completed  for  some  time  from  Bruce  Mines  station  to  within 
a  short  distance  of  the  mill,  is  in  use  for  shipping  concentrates.  It  is  almost  completed  from 
the  station  to  Bruce  Mines  village  and  will  shortly  be  in  running  order  the  whole  distance, 
from  the  concentrating  plant  to  the  village  of  Bruce  Mines. 

Additions  have  been  made  to  the  concentrating  plant  during  the  past  year,  including  a  set 
of  rolls,  an  Overstrom  and  a  Wilfley  table.  A  sleeping  camp  has  also  been  erected.  When 
running  at  its  full  capacity  the  mill  treats  about  120  tons  of  ore  in  twenty- four  hours. 

The  number  of  men  employed  at  the  mine  is  150.  of  whom  40  work  underground,  and  at 
the  concentrator  there  are  30  employees. 

Mr.  W.  C.  Madge  has  recently  been  appointed  mill  superintendent,  and  Mr.  W.  Wearne 
mine  captain.  At  the  beginning  of  1903  Mr.  Geo.  P.  Good  was  appointed  manager  of  the 
mine. 

COPPER  QUEEN. 

I  did  not  visit  this  mine,  which  is  referred  to  in  the  last  report  as  one  of  the  properties  of 
the  Sault  Prospecting  and  Development  Company.  It  is  situated  in  the  township  of  Morin, 
about  16  miles  by  road  northeast  of  the  Rock  Lake  mine.  The  mine  is  now  owned  by  the  Cop- 
per Queen  Mining  Company,  Limited,  which  was  incorporated  in  May,  1902.  The  company  is 
reported  to  control  960  acres  of  land,  the  east  end  of  the  property  adjoining  Shelden  lake. 
The  secretary,  Mr.  R.  N.  Adams,  of  Sault  Ste.  Marie,  Mich.,  informed  me  that  No.  1  shaft  is 
140  feet  deep,  at  which  depth  a  crosscut  was  being  started  in  December.  No.  3  shaft  has  a 
depth  of  20  feet.     Five  or  six  men  are  at  work. 
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The  main  shaft  is  now  down  as  deep  as  it  is  advisable  to  go  with  the  present  hoisting 
plant.  Recently  a  plant  has  been  ordered  from  the  Ingersoll-Sargent  Company,  and  it  is  in- 
tended to  prosecute  the  development  of  the  property  energetically. 

INDIAN    LAKE. 

This  property,  which  lies  a  mile  distant  from  the  Rock  Lake  mine,  has  been  developed  to 
some  extent  since  the  publication  of  the  last  report,  but  at  the  time  of  my  visit  operations  had 
ceased.     It  is  also  known  locally  as  the  Kimberley. 

SQUAW    CHUTE. 

In  the  vicinity  of  Squaw  Chute,  on  the  Mississaga  river,  development  work  has  been  done 
on  some  copper  prospects.  One  of  the  ore  exposures  is  on  an  island  in  the  river  at  the  rapids, 
and  other  claims  lie  across  the  river  to  the  eastward.  The  properties  in  the  neighborhood 
controlled  by  the  gentlemen  associated  in  the  enterprise  are  said  to  comprise  the  following,  in 
the  township  of  Haughton,  viz.  : — The  south  half  of  lot  4  in  the  fourth  concession,  the  south 
quarter  of  lot  3,  the  south  half  of  lot  2,  and  the  south  half  of  lot  1  in  the  same  concession,  to- 
gether with  the  north  half  of  lot  3  in  the  third  concession.  Mr.  J.  L.  Ripley,  of  Sault  Ste. 
Marie,  Michigan,  is  one  of  the  owners, 

A  number  of  prospects  are  being  developed  to  the  eastward  of  the  Algoma  Central  rail- 
way, and  within  40  miles  of  Sault  Ste.  Marie.  The  owners  belong  for  thejmost  part  to  Sault 
Ste.  Marie,  Mich. 

TAYLOR    MINE. 

This  copper  property  lies  about  8  miles  east  of  the  Algoma  Central  railway,  and  is  reached 
by  way  of  Silver  Creek  siding 

The  shaft  wa^  down  90  feet  on  29th  November,  and  ladders  had  been  put  in  position. 
The  tunnel  or  adit  was  60  feet  in  length,  an  increase  of  35  feet.  It  is  intended  to  continue  the 
sinking  of  the  shaft  and  to  put  on  two  shifts.  Up  to  the  present  9  men  have  been  employed,, 
of  whom  3  are  miners.  Mr.  R.  H.  Taylor  of  Sault  Ste  Marie,  Mich.,  is  manager.  The  prop- 
erty is  described  in  last  year's  Report. 

RANSON    MINE. 

The  shaft  and  buildings  of  the  Ranson  Copper  Mining  Company  are  on  the  southeast  quar- 
ter of  lot  12  in  the  5th  concession  of  Chesley. 

The  buildings  consist  of  sleeping  and  cook  camp  22  x  22,  an  office  1G  x  16,  a  blacksmith 
shop  and  barn  for  four  horses.     A  store  house  20  x  20  is  being  constructed. 

Machinery,  consisting  of  50-h.p.,  boiler,  a  two-drill  air-cempressor,  a  No.  5  Cameron  pump 
and  a  hoist,  has  recently  been  ordered  from  the  James  Cooper  Company.  The  company  ex- 
pects to  get  control  of  about  3,600  acre3  of  land. 

The  shaft  was  down  to  a  depth  of  35  feet  in  December  1902,  and  other  work  had  been 
done.     About  25  men  are  employed. 

TOWNSHIP    OF     MCMAHON. 

Mr.  D.  J.  Ranson  has  eight  men  at  work  on  lot  11  in  the  sixth  concession  of  this  township. 
A  shaft  is  down  14  feet.     Machinery  is  to  be  put  in  at  an  early  date. 

SUPERIOR  COPPER  MINE. 
A  rather  full  account  of  this  property  is  given  in  the  last  Report.  Since  its  publication 
some  changes  have  been  made  in  the  staff,  Mr.  Frank  M.  Perry,  the  secretary- treasurer,  being 
now  in  charge  a1:  the  mine,  and  Mr.  W.  M  Edwards  having  recently  been  appointed  chemist. 
Messrs  P.  A.  Derry  and  A.  H.  Derry  are  mine  captain  and  master  mechanic  respective  y. 
The  number  of  men  employed  is  48,  of  whom  20  are  miners. 
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Shafts  Nos.  1  and  4  are  unchanged.  No.  2  shaft  is  90  feet  deep,  northwest  drift  90  feet  at 
first  level.  At  the  end  of  this  drift  there  is  a  crosscut  33  feet  to  the  southwest.  The  south- 
east drift  is  20  feet,  and  there  is  a  crosscut  from  this  75  feet  to  the  southwest  and  10  feet  to 
the  northeast.  This  shaft  is  provided  with  a  solid  timber  collar  15  feet  in  depth.  The  ladder 
way  and  hoisting  compartment  are  divided  to  a  depth  of  60  feet. 

No.  3  shaft  has  a  depth  of  105  feet.  First  level  at  60  feet;  drift  northwest  20  feet  and 
southeast  15  feet.  Second  level  at  100  feet;  northwest  drift  12  feet  with  crosscut  to  the  south- 
west 41  feet.     The  shaft  has  a  solid  timber  collar  18  feet  in  depth. 

No.  5  shaft  which  lies  about  300  feet  north  of  No.  2,  is  25  feet  deep,  29th  November  1902, 
and  is  being  worked  with  hand  windlass  and  has  temporary  timbering  at  the  mouth. 

No.  6  is  apparently  on  the  same  strike  as  No.  5.  It  is  15  feet  deep  and  lies  northwest  of 
the  latter. 

Nos.  5  and  6  represent  the  most  recent  work  done.  The  lode  on  which  they  are  situated 
appears  to  dip  to  the  southwest  while  the  other  lode  dips  to  the  northeast.  There  is  350  feet 
between  the  surface  exposures  of  the  two  lodes.  The  ore  being  taken  from  shafts  Nos.  5  and 
6  at  the  time  of  my  visit  showed  a  high  percentage  of  copper  pyrites. 

Since  the  publication  of  the  last  Report  considerable  additions  have  been  made  to  the 
plant.  The  boiler  house  is  32  x  50.  There  are  now  in  use  two  60-h.p.  boilers,  a  six-drill  Increr- 
soll-Sargent  air-compressor  and  two  hoists,  30  in.  drum.  Four  machine  drills  are  running 
night  and  day.     A  No.  4  Cameron  pump  has  also  been  added  to  the  plant. 

An  office  building  22x26  and  two  stories  high,  has  been  erected.  The  drying  house  is  16x 
18.  The  upper  story  is  used  as  a  lunch  room  for  the  night  shift,  thus  adding  greatly  to  the 
comfort  of  the  men.     The  building  is  heated  by  a  pipe  from  the  boiler  house. 

The  new  dynamite  house  is  10x12  and  is  provided  with  a  door  and  lock.  It  is  situat- 
ed at  a  distance  of  about  750  feet  from  the  works.  A  larger  thawing  can  has  been  provided, 
as  suggested  at  the  time  of  the  last  inspection. 

A  route  for  a  spur  from  the  railway  has  been  located.  It  is  said  to  be  four  miles  and  a 
half  in  length  and  to  present  no  difficulties  of  construction. 

GOULAIS    BAY. 

The  Tecumseh  Copper  Company  of  Sault  Ste.  Marie,  Mich.,  president  H.  Schurman, 
and  secretary  M.  T.  McDonald,  are  beg'nning  operations  at  Goulais  Bay.  Information  obtained 
from  the  officers  of  the  company  is  to  the  effect  that  a  contract  has  been  let  to  sink  a  shaft,  6x11, 
to  a  depth  of  50  feet.  The  property  consists  of  the  southwest  quarter  of  section  14,  township 
of  Vankoucjhnet.  Camps  are  being  built.  The  ore  is  said  to  possess  value  in  both  copper  and 
gold.  The  property  is  reached  by  wagon  road,  8  miles  in  length,  which  runs  from  the  Algoma 
Central  railway  at  a  point  16  miles  from  Sault  Ste.  Marie,  Ont. 

TIP-TOP    MINE. 

This  is  the  only  copper  property  in  the  Province  that  is  working  west  of  the  northern  part 
of  Lake  Superior.  It  is  separated  by  a  considerable  distance  from  those  just  described.  How- 
ever, there  would  appear  to  be  no  difficulty  in  making  use  of  one  smelter  for  all  of  these  mines 
if  it  were  situated  near  the  foot  of  Lake  Superior.  Ore  from  none  of  the  properties  would 
have  to  be  carried  by  rail  a  great  distance  to  the  lake  shore. 

This  mine  which  lies  south  of  the  Canadian  Northern  railway  and  eight  miles  from  Kasha- 
boie  station,  with  which  it  is  connected  by  a  recently  constructed  government  road,  has  been 
systematically  developed  during  the  past  year. 

All  the  work  has  been  done  on  location  K  65.  On  1st  November  1902,  No.  1  shaft  was 
160  feet  deep,  an  increase  of  104  feet,  and  sinking  was  to  be  continued.  The  first  level  is  at  a 
depth  of  50  feet.     The  second  level  is  at  100  feet  and  has  a   crosscut  north  across  the  ore  body 
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25  feet  in  length.     There  is   also  a  crosscut  at  the  third  or  150  foot  level.     Work   has  been 
confined  to  No.  1  shaft  during  the  past  year. 

A  three  drill  Rand  air-compressor,  two  machine  drills,  No.  3  A  Cameron  pump,  and  No.  7 
Blake  have  been  added  to  the  equipment  since  the  last  Report.  A  dynamite  house  has  been 
erected.  Arrangements  are  being  made  to  prosecute  development  work  vigorously  during  the 
coming  year. 

The  ore  body  strikes  approximately  east  and  west,  and  lies  at  or  near  the  contact  of  talc 
schist  on  the  north  and  green  schist  on  the  south.  Along  this  line  of  contact  there  has  been 
considerable  disturbance,  with  perhaps  some  faulting,  and  a  felsite  dike  runs  parallel  to  the 
ore  body. 

The  green  schist,  judging  from  its  character  at  the  bottom  of  the  shaft  and  on  the  south 
along  the  edge  of  the  ore  body,  appears  to  be  an  altered  or  squeezed  quartz  diabase.  A  short 
distance  west  of  No.  1  shaft  diabase  showing  little  alteration  and  containing  quartz  grains  is 
exposed  in  places.  It  shows  the  characteristic  spheroidal  weathering.  The  quartz  grains  in 
the  schist  and  in  the  diabase  are  often  bluish  in  color. 

On  the  third  level  of  No.  1  shaft  the  felsite  dike  has  been  cut  through  to  the  north  of  the 
shaft,  and  ore  lies  on  either  side  of  it.  The  ore  consists  of  copper  pyrites,  pyrrhotite  and  iron 
pyrites.  It  carries  values  in  gold  in  addition  to  the  copper.  The  values  are  found  both  in  the 
schist  and  in  felsite  and  quartz.  What  has  been  called  chalcedony  appears  to  be  a  very  fine 
grained  aphanitic  felsite  or  quartz  porphyry.  To  the  east  of  the  present  workings  and  near 
the  boundary  of  the  location  is  an  outcrop  of  gabbro. 

It  seems  likely  that  all  the  rocks  associated  with  the  ore  body  are  volcanic  in  nature.  The 
talc  or  sericite  schist  on  the  north  may  have  been  an  ash  rock  originally,  and  the  green  schist 
along  the  south  is  probably,  as  already  stared,  an  altered  or  schistose  quartz  diabase.  The  ore 
body  looks  much  better  in  the  workings  than  on  the  surface.  It  often  happens  that  ore  bodies 
which  weather  easily  are  decomposed  down  to  a  point  where  a  leaner  layer  or  mass  comes  in. 
This  frequently  represents  the  present  surface  of  the  ground,  the  overlying  decomposed 
material  having  been  carried  off  T»y  the  action  of  water  and  glaciers. 

Iron  Mines. 

In  that  part  of  the  Province  lying  west  and  northwest  of  Sudbury  there  has  been  only 
one  producing  iron  mine  during  the  past  year.  This  is  the  Helen  mine  of  the  Michipicoton 
Mining  Division.  As  somewhat  detailed  descriptions  of  this  mine  and  the  area  which  surrounds 
it  have  been  given  in  the  last  two  or  three  Reports  of  this  Bureau,  I  shall  not  attempt  to  do 
more  than  mention  the  changes  which  have  taken  place  at  the  mine  since  the  date  of  the  last 
official  inspection. 

THE  HELEN  MINE. 

My  visit  to  the  Helen  mine  was  made  on  21st  November.  The  most  noticeable  change 
which  has^  taken  place  is  in  connection  with  the  amount  of  drifting  or  underground  work  which 
has  been  done  during  the  last  few  months.  The  deposit  has  been  turned  from  essentially  a 
quarry  or  surface  working  into  an  underground  mine  proper.  Between  March  and  November 
approximately  1300  feet  of  drifting  had  been  done. 

Important  changes  are  also  being  made  in  the  plant  and  surface  arrangements.  The  west 
skip  road,  known  as  No.  1,  is  to  be  done  away  with,  as  it  interferes  with  the  moving  of  the  ore. 
A  new  road  is  to  be  put  in  on  the  extreme  west  end.  It  is  to  have  a  double  track  down  to  the 
bottom  of  Boyer  lake.  This  will  be  at  the  same  distance  from  the  surface  as  the  development 
work  on  the  first  level,  and  will  eventually  connect  with  all  the  underground  workings  of  .his 
level. 
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A  new  vertical  shaft,  begun  12th  July,  is  now  finished,  the  station  having  been  cut,  pump 
house  completed  and  pipes  put  in  place.  A  crosscut  has  been  started  towards  the  ore.  It 
runs  from  a  point  90  feet  below  the  first  level  and  is  now  40  feet  in  length.  The  shaft  lies  about 
40  feet  south  of  the  edge  of  the  ore  body,  70  feet  west  of  No.  1  shaft  and  close  to  the  railway 
track.  One  or  more  new  crushers  are  to  be  installed,  for  which  all  preparations  have  been 
made.  The  crushers  are  to  be  of  the  Austin  type  and  will  be  in  readiness  for  the  operating  of 
the  new  shaft. 

When  the  new  engine  house  is  finished,  all  the  old  plant  is  to  be  abandoned  and  will  be 
taken  down  next  summer. 

A  new  coal  dock  has  just  been  completed.  Heretofore  the  coal  has  been  carried  on  flat 
cars  and  has  been  handled  with  shovels.  Now  it  is  brought  up  in  50-ton  steel  cars,  dumped 
and  run  by  gravity  to  the  new  boiler  room  which  will  hold  1500  tons.  * 

This  boiler  house  is  175  feet  west  of  the  new  shaft.  The  hoist,  double  drum,  with 
capacity  of  three  and  one-half  tons  to  each  drum,  can  raise  2000  tons  per  day.  The  boilers 
are  of  125-h.  p.  each  and  were  supplied  by  the  James  Cooper  Company.  They  are  72  inches 
in  diameter  and  15  feet  in  length,  and  of  the  return  tubular  pattern.  Two  of  the  old  boilers 
will  be  taken  out  and  placed  with  the  new  ones,  thus  n  aking  a  battery  of  four,  giving  a 
combined  h.  p.  of  475. 

There  are  two  Ingersoll-Sargent  air-compressors,  one  of  seven  and  the  other  of  ten  drill 
capacity,  which  will  be  removed  from  the  present  temporary  quarters  and  placed  on  permanent, 
very  substantial,  foundations,  built  of  stone  and  cement. 

The  men  now  employed  number  230,  consisting  of  miners,  trammers  and  surface  men. 
They  all  work  by  contract,  trammers  getting  so  much  per  car  of  ore  handled,  and  miners 
so  much  per  foot  for  drifting,  including  putting  in  timbering,  tracks  and  tramming  their  own 
waste.  They  have  to  throw  this  dirt  out  of  their  way  in  any  case,  and  by  doing  their  own 
tramming  they  save  the  time  that  would  be  lost  in  waiting  for  timbermen. 

The  production  of  ore  for  the  year,  the  superintendent  stated,    would  be  over  355,000  tons. 

The  diamond  drill  now  operating  in  Boyer  lake  has  penetrated  100  feet  of  what  is  said  to 
be  a  very  clean  iron  pyrites.  This  is  to  the  west  of  the  mine  proper.  The  company  is 
considering  the  advisibility  of  putting  down  an  independent  shaft  to  handle  the  pyrite  so  as  to 
keep  it  free  from  the  iron  ore.  All  the  pyrite  is  in  a  large  body  similar  in  consistency  to  a 
sand  pile.  This  characteristic  of  the  pyrite  found  in  the  vicinity  of  the  Helen  mine  is  men- 
tioned in  last  year's  Report.  The  pyrite  is  overlain  with  40  feet  of  mud  and  20  feet  of  intermixed 
pyrite  and  sand.  The  clean  pyrite  will  be  penetrated  by  drifts,  using  the  square  set  system, 
and  it  is  believed  that  there  will  be  little  loss  of  tho  pyrite  in  mining.  By  using  one  of  the 
methods  employed  in  mining  large  bodies  of  soft  iron  ore,  the  overlying  loose  deposits  can  be 
kept  from  becoming  intermixed  with  the  pure  pyrite.  Boyer  lake  will  have  to  be  kept  dry 
but  this  will  not  be  a  difficult  matter.  There  is  not  enough  work  done  on  the  deposit  as  yet 
to  determine  its  size,  as  its  boundaries  have  not  all  been  located. 

As  there  is  a  good  demand  for  high  grade  iron  pyrites  at  a  price  of  about  $5.00  per  ton  it 
will  be  seen  that  the  mining  of  it,  if  in  a  large  body,  should  be  much  more  pro6table  than  the 
production  of  iron  ore. 

Further  notes  on  the  Helen  mine  will  be  found,  in  this  volume,  in  Mr.  D.  G.  Boyd's 
report  on  the  Michipicoton  Mining  Division. 

THE    NEWER    MICHIPICOTON    IRON    PROPERTIES. 

Considerable  work  of  a  prospecting  character  was  done  by  the  Clergue  company  during  the 
past  year  on  other  iron  properties  in  the  Michipicoton  Mining  Division.  Mr.  E.  F.  Bradt,  who 
was  in  charge  of  the  work  at  the  time  of  my  visit,  stated  the  ore  body   at  the  Josephine  had 
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been  proved  by  diamond  drilling  to  be  over  3000  feet  in  length,  and  at  a  depth  of  500  or  600 
feet  it  was  found  to  have  a  width  or  thickness  of  50  feet.  The  ore  is  said  to  be  superior  to  that 
of  the  Helen  mine,  being  of  Bessemer  quality.  This  ore  body  had  been  examined  only  by  the 
diamond  drill,  but  a  shaft  was  being  put  down  at  the  edge  of  Parks  lake,  whence  drifts  will  be 
run  to  strike  the  ore  which  lies  under  the  lake.  The  shaft  had  a  depth  of  93  feet  and  was 
equipped  with  a  hoist,  a  three-drill  Ingersoll-Sargent  air-compressor  and  a  100-h.  p.  Mumford 
boiler.  As  the  property  is  connected  by  rail  with  Michipicoton  Harbor  every  facility  is  afford- 
ed for  its  rapid  development.  A  peculiarity  of  this  deposit  compared  with  those  of  districts 
having  a  similar  geological  structure  is  the  depth  at  which  the  ore  body  appears  to  lie 
beneath  the  surface  of  the  ground.  It  is  true  that  on  the  Vermilion  range  of  Minnesota  ore 
bodies  have  been  worked  at  a  much  greater  depth,  but  in  their  case  the  ore  was  followed  down 
from  or  near  the  surface. 

At  the  Frances  claim  two  diamond  drills  had  been  used,  and  very  fair  prospects  of  good  ore 
were  met  with  at  a  depth  of  500  feet  or  more. 

At  Iron  lake  a  diamond  drill  was  being  put  in  place.  An  ore  body  is  known  to  occur  here, 
but  its  size  has  not  been  determined.  It  was  cut  by  a  tunnel  driven  some  time  ago  but  has  not 
been  followed  in  length  or  depth.  The  conditions  are  said  to  be  most  favorable  for  the  finding 
of  a  large  body  of  ore. 

A  deposit,  known  as  Brant  lake,  discovered  for  the  Company  by  Messrs.  Bell  and  Scott  in 
1902,  is  said  to  be  one  of  the  most  promising  iron  deposits  in  the  district.  The  ore  here  out- 
croDS  at  the  surface. 

It  was  stated  that  diamond  drilling  was  to  be  done  on  a  pyrite  deposit  which  lies  12  or  15 
miles  northeast  of  the  Josephine. 

NOTES  ON  ROCKS. 

The  following  notes  describe  specimens  of  rock  which  were  collected  in  various  parts 
of  northwestern  Ontario  during  the  past  season's  field  work.  Most  of  these  rocks  have  been 
briefly  referred  to  on  preceding  pages. 

Nepheline  Syenite. 

I  have  already  stated  that  several  boulders  of  nepheline  syenite,  a  couple  of  feet  or  so  in 
diameter,  were  found  not  far  from  the  east  shore  of  the  upper  part  of  Sturgeon  lake. 
Syenite  somewhat  similar  in  character,  but  in  which  no  nepheline  was  ubserved  in  hand 
specimens,  was  seen  in  place  on  the  shore  of  what  the  prospectors  call  Nine -mile  lake,  on  the 
route  from  the  northeast  arm  of  Sturgeon  lake  to  Savant  lake.  This  outcrop  was  not  carefully 
examined.  It  is  extremely  likely,  however,  that  the  nepheline  syenite  is  in  place  in  the  dis- 
trict lying  between  the  two  lakes,  judging  from  the  character  of  the  outcrop  seen,  which  was  not 
carefully  examined,  and  from  the  fact  that  boulders  of  nepheline-bearing  rock  are  somewhat 
abundant  some  miles  to  the  southward. 

The  interest  in  the  finding  of  these  boulders,  150  miles  northwest  of  Port  Arthur,  lies  in 
the  fact  that  they  show  nepheline  syenite  to  exist  farther  to  the  northwest  than  had  previously 
been  known  to  be  the  case.  The  occurrences  of  this  rock,  which  was  formerly  placed  among 
the  rare  varieties,  in  Hastings  county  and  adjoining  territory  in  the  most  eastern  part  of  the 
Province,  as  well  as  across  the  Ottawa  river  in  Quebec,  at  lake  Kippewa  and  other  points,  and 
along  the  north  shore  of  lake  Superior  in  the  vicinity  of  Port  Coldwell,  have  been  described  in 
the  last  three  or  four  volumes  of  the  Bureau  of  Mines.  A  unique  type  of  nepheline-holding 
rock  has  also  been  described  from  the  southeastern  part  of  the  Rainy  River  district.  It  is  thus 
shown  that  nepheline  as  a  rock  constituent  occurs  widely  distributed  in  the  Archaean  districts 
of  the  Province.  These  rocks  are  of  economic  interest  from  the  fact  that  the  corundum 
deposits,  which  have  given  rise  to  an  important  industry  in  the  eastern  part  of  the  Province 
during  the  last  three  or  four  years,  belong  to  the  same  series. 
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Hand  specimens  of  the  Sturgeon  lake  roulders  show  the  rock  to  be  light  gray  in  co'or, 
and  medium  to  coarse-grained  in  structure.  The  minerals  that  can  be  made  out  with  the  naked 
eye  are  feldspar,  nepheline,  black  mica,  magnetite,  apatite  and  pyrite. 

Feldspar  is  the  most  abundant  mineral  in  the  rock  and  appears  to  be,  so  far  as  can  be 
determined  without  the  use  of  the  microscope,  all  of  the  alkali  variety.  Carlsbad  twinning  is 
shown  by  some  of  the  individuals  which  exhibit  a  tendency  to  take  on  a  crystal  outline,  being 
set  in  a  ground  mass  of  nepheline. 

Nepheline  is  the  most  abundant  constituent  after  the  feldspar.  On  a  weathered  surface, 
which  is,  however,  not  characteristic  of  all  the  specimens,  the  nepheline  has  become  stained  a 
light  brown,  while  the  feldspar  is  to  all  appearance  unaltered.  The  latter  mineral  here  makes 
up  approximately  two-thirds  of  the  mass  of  the  rock,  and  the  former  one-third. 

Black  mica  is,  after  nepheline,  present  in  the  greatest  proportion.  In  one  specimen  there 
is  considerable  apatite.     This  mineral  shows  a  tendency  to  associate  itself  with  the  mica. 

The  magnetite  is  present  in  subordinate  amounts.  One  octahedral  crystal,  which  has  a 
diameter  about  two-thirds  that  of  a  pea,  reminds  one  of  the  occurrence  of  this  mineral  in  the 
nepheline  syenite  of  Hastings  county. 

One  or  two  cubes  of  pyrite  are  present  in  the  spec  mens.  They  have  diameters  of 
about  the  same  length  as  that  of  the  magnetite  crystal  just  mentioned. 

As  is  well  known,  nepheline  rocks  show  a  great  tendency  to  exhibit  variety  of  grain  and 
mineralogical  composition  in  comparatively  small  parts  of  the  same  mass,  or  even  in  a  single 
hand  specimen.  It  is  therefore  difficult  to  give  a  clear  idea  of  the  characteristics  of  a  mass  of 
this  rock  by  discribing  a  few  thin  sections. 

Two  small  sections  of  the  hand  specimens  described  were  examined  microscopically  by 
Prof.  R.  W.  Brock,  who  has  kindly  furnished  me  with  the  following  account  of  them  : 

"The  rock  is  a  hypidiomorphic  granular  one,  consisting  essentially  of  microperthite, 
microcline  and  hydronephelite,  nepheline,  with  some  biotite.  amphibole  and  a  little  diopside(?) 
A  little  magnetite  and  some  calcite  secondary  after  the  pyroxene  are  also  present. 

"The  feldspars  which  make  up  the  bulk  of  the  rock  are  hypidiomorphic — some  of  them 
show  crystal  outlines.  They  have  the  well-marked  cleavage  and  other  characteristics  of  the 
alkali  feldspars.     No  lime-soda  feldspar  was  seen. 

"  Hydronephelite  ;  A  clear  white  mineral  in  leafy  or  columnar  aggregates  filling  the  inter- 
stices between  the  feldspar  crystals.  Index  of  refraction  is  low,  double  refraction  high.  It 
possesses  rude  cleavage  parallel  to  the  long  axis  of  the  columns,  and  this  is  the  direction  of  the 
axis  of  least  elasticity.  Uniaxial.  Positive.  Gelatinizes  with  acids.  It  is  no  doubt  an  altera- 
tion product  from  nepheline  which  originally  filled  the  interstices  between  the  feldspars. 

"  The  biotite  is  the  most  abundant  colored  constituent,  but  is  present  in  only  small  amount 
in  the  sections.  It  occurs  in  two  forms,  in  stout  thick  places,  having  a  deep  brown  color 
scattered  through  the  sections,  and  in  small  green  scales,  giving  generally  a  lath-shaped  section 
showing  perfect  cleavage.  These  occur  in  groups,  and  do  not  appear  to  be  altered  forms  of  the 
brown  biotite. 

"Amphibole;  Several  large  crystals  of  a  deeply  colored  bluish  green  amphibole,  some- 
what resembling  arfvedsonite,  occur  in  the  section.  They  do  not  show  crystal  terminations. 
The  pleochroism  is  strong  :  C— deep  bluish  green,  B— olive  green,  (J— deep  yellowish  green. 
C>B>(J.  The  double  refraction  is  low.  The  extinction  is  high,  C  :  c  =  20°,  which  differ- 
entiates it  from  arfvedsonite.  B  =  b,  so  that  the  clinopinacoid  is  the  axial  plane.  It  is 
optically  negative— the  axial  angle  appears  to  be  small.  It  sometimes  holds  inclusions  of 
brown  biotite  and  is  somewhat  decomposed.  It  resembles  arfvedsonite  in  somt  respects,  but 
the  latter  has  an  extinction  of  C  :  c  =  76Q.  Hastingsite  bears  a  close  resemblance  but  its  extinc- 
tion is  30°.-  A  very  similar  amphibole  is  discribed  by  Dr.  Wright  from  an  alkali  syenite 
from  Beverly,  Mass.3" 

St.  Anthony  Reef. 
A  thin  section  of  the  granite  from  near  the  ore  body  when  examined  under  the  microscope 
is   seen  to   contain   microcline  and   lime-soda   feldspar  in   forms    approaching    phenocrysts. 
Quartz  occurs  rather  sparingly,  and  there  is  considerable  secondary  matter  present. 

a.  Am.  Jr.  Science.  1896,  p.  210.      ;.  Tschermak's  Min.  and  Mit..  Band  xix.,  Heft  4. 
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The  green  or  brown  schist  in  the  vicinity  of  the  deposit  contains  much  calcite  or  dolomite, 
together  with  biotite,  quartz,  feldspar  and  specks  of  magnetite. 

The  dark  massive  medium-grained  rock  which  outcrops  a  short  distance  southwest  of  the 
blacksmith  shop  has  the  characteristics  of  a  diabase  rather  than  those  of  a  gabbro.  Under  the 
microscope  the  ferro  magnesian  minerals  are  seen  to  be  changed  to  chlorite.  In  this  are  set 
laths  of  plagioclase. 

A  thin  section  of  the  unsqueezed  quartz  porphyry  from  a  part  of  the  rock  near  the  ore 
body  was  found  to  consist  of  a  fine-grained  crystalline  ground-mass,  through  which  are  set 
phenocrysts  of  plagioclase,  lime-soda,  quartz  and  orthoclase.  The  rock  is  therefore  more 
properly  called  a  quartz-porphyrite  than  a  porphyry. 

Route,  Biscotasing  to  Flying  Post. 

A  greywacke-like  rock  on  the  west  shore  of  the  canoe  channel  below  the  portage  into 
Opeepeesway  lake  is  composed  of  fragments  of  quartz,  lime-soda  feldspar  and  other  minerals 
set  in  a  fine-grained  ground-mass. 

On  either  side  of  the  belt  of  banded  silicious  series  of  rock,  on  the  portage  into  the 
southern  end  of  the  lake  just  mentioned  there  is  a  gabbro-like  rock.  A  thin  section  of  this  rock 
from  the  north  side  of  the  belt,  at  the  upper  end  of  the  portage,  contained  hornblende  and 
lime-soda  feldspar,  and  proved  to  have  a  structure  approaching  that  of  diabase.  A  similar  section 
from  the  south  side  was  found  to  possess  a  more  indefinite  character.  It  contained  quartz, 
hornblende  or  actinolite,  epidote  and  other  secondary  minerals. 

A  medium,  even-grained,  pink  granite  which  outcrops  on  a  point  opposite  an  Indian's 
cabin  on  the  lake,  which  was  taken  to  be  Marion  lake  as  marked  on  the  map,  contains  horn- 
blende, quartz,  orthoclase,  microcline,  and  garnets.     A  little  micropegmatite  is  also  present. 

A  specimen  of  quartz  porphyry  taken  from  the  foot  of  the  first  lake  above  the  mouth  of 
Woman  river  contains  phenocrysts  of  orthoclase,  plagioclase  and  quartz.    Chlorite  is  also  present. 

A  specimen  from  a  point  a  short  distance  south  of  the  one  just  mentioned  was  found 
to  be  a  very  fine-grained,  much  decomposed  trap. 

Granite  or  aplite  outcrops  at  the  foot  of  the  first  portage  below  the  mouth  of  Woman 
river.  Parts  of  the  rock  are  composed  of  phenocrysts  of  plagioclase,  together  with  quartz, 
biotite  and  orthoclase.  Finer  grained  dikes  in  the  mass  are  composed  of  a  finely  crystalline 
ground-mass  through  which  are  set  phenocrysts  of  orthoclase  and  plagioclase. 

A  rock  which  outcrops  on  a  little  island  in  the  upper  part  of  Matagaming  lake  is  a  quartz 
hornblende  diabase.     It  is  coarser  grained  than  typical  diabases. 

A  porphyritic  granite  which  occurs  on  the  east  side  of  the  narrows  at  the  upper  end  of 
Matagaming  lake  is  seen,  in  hand  specimens,  to  have  a  grayish  to  pinkish  color  and  to  contain 
crystals  of  feldspar  which  are  set  in  a  medium-grained  ground-mass.  Under  the  microscope 
the  feldspar  phenocrysts  are  seen  to  be  plagioclase,  and  the  individuals  of  hornblende  also  show 
a  tendency  to  take  on  a  crystal  outline.     The  latter  mineral  is  partly  changed  to  chlorite. 

The  slate  which  occurs  on  the  west  side  of  the  Ground  Hog  river,  along  the  south  edge 
of  the  iron  belt  was  found  to  possess  no  unusual  characteristics  when  a  thin  section  was 
examined  under  the  microscope.  It  is  very  fine-grained  and  of  a  uniform  structure.  The 
point  at  which  it  outcrops  is  four  or  five  miles  north  of  Flying  Post. 

Other  Localities. 

A  trap  rock  which  outcrops  immediately  west  of  the  village  of  Chapleau  contains 
phenocrysts  of  feldspar,  of  the  character  formerly  called  Huronite.  Finer  grained, 
narrow,  black  dikes,  of  apparently  similar  composition  to  the  mass  of  the  trap  cut  through 
it  at  various  points.     This  fine-grained  material  proves  to   be  a  rather  striking  rock  when 
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examined  microscopically.  It  is  an  augite  porphyrite  which  shows  a  very  strong  resemblance 
to  a  rock  described  some  years  ago  from  the  banks  of  the  Rideau  canal.4  Phenocrysts  of 
feldspar,  labradorite,  and  augite  are  set  in  a  fine-grained  crystalline  ground-mass  which  is  made 
up  of  needles  of  plagioclase,  grains  of  magnetite,  etc.  The  augite  phenocrysts  are  older  than 
those  of  the  labradorite.  The  coarser  grained  rock  through  which  these  dikes  cut  has  a 
similar  mineralogical  composition. 

A  thin  section  of  the  crystalline  limestone  from  Geneva  lake  was  found  to  possess  no 
unusual  features.     The  rock  is  very  fine-grained  and  uniform  in  composition. 

Thin  sections  of  the  dark  massive  rock  which  outcrops  immediately  south  of  Massey  station 
show  its  chief  constituents  to  be  hornblende,  lime- soda  feldspar,  and  orthoclase.  The  rock 
resembles  diabase  to  some  extent,  but  its  constituents  appear  to  have  crystallized  out  at  very 
nearly  the  same  time,  and  thus  have  grown  together  or  interfered  with  one  another,  the 
feldspar  having  been  prevented  by  the  others  from  taking  on  the  perfect  lath-like  form  so 
characteristic  of  diabase. 

*  Can.  Jour.  Science,  Oct.,  1895. 
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MINES  OF  EASTERN  ONTARIO. 

BY    W.     E.     H.    CARTER,    INSPECTOR. 

The  past  year  has  witnessed  a  greater  all-round  advance  in  the  mining  business  in  the 
eastern  portion  of  the  Province  than  ever  before.  On  the  nickel-copper  range  about  Sudbury, 
although  a  temporary  suspension  with  some  of  the  companies  prevailed,  several  new  prop- 
erties entered  the  list  of  active  producers  and  maintained  or  exceeded  the  previous  annual 
output.  Another  gold  mine  with  its  mill  joined  the  other  working  gold  mines  in  Hastings 
county.  The  output  of  a  few  of  the  larger  iron  mines  has  been  steadily  maintained,  in  strong 
contrast  to  the  usual  intermittent  policy  of  development  of  these  properties.  Several  new 
feldspar  prospects,  another  corundum  property,  and  a  zinc  mine,  the  last  a  new  mineral  in 
economic  occurrence  in  this  part  of  the  Province,  have  begun  production.  In  the  graphite 
industry  two  new  mines  and  another  refinery  are  in  operation;  and  in  the  mica  field,  although 
the  number  of  active  mines  remains  about  the  same,  the  yearly  production  has  been  more  than 
doubled,  to  handle  which  increase  several  large  new  trimming  shops  have  been  built. 

A  gratifying  improvement  is  noticeable  throughout  the  mines  as  a  whole  in  the  safer 
methods  employed  in  mining  and  in  the  handling  of  dynamite  and  other  explosives.  There  is, 
however,  still  much  to  be  desired  in  the  latter  respect,  which  can  be  realized  only  by  the 
gradual  education  of  the  more  inexperienced  or  ignorant  miners  up  to  the  necessities  of  the 
case. 

Gold  Mines. 
The  active  operators  are  still  confined  to  the  eastern  Ontario  gold  belt  which  centres  about 
Hastings  county.  A  new  property  in  Kaladar  township  has  been  recently  opened  up  with 
active  development,  and  at  Deloro  the  Atlas  Arsenic  Company's  mine  and  mill  were  again  put 
in  operation.  On  the  other  hand  the  Deloro  mine  has  closed  down,  presumably  only  tem- 
porarily if  indefinitely,  since  the  underground  workings  are  by  no  means  barren  of  ore.  The 
Belmont  mine  is  developing  into  one  of  the  largest  gold  properties  in  the  Province,  and  may 
even  become  the  largest  if  the  proposed  plans  for  doubling  the  equipment  be  carried  into  effect. 

DELORO    MINE. 

In  March  1902,  while  sinking  a  winze  from  the  fourth  to  the  prospective  fifth  level,  a 
heavy  flow  of  water  was  struck  in  the  mine  workings,  which  poured  in  so  rapidly  that  in  a  very 
short  time  the  lower  levels  were  flooded  and  all  stoping  and  extraction  of  ore  brought  to  an 
end.  Before  the  pumps  obtained  control  of  the  water  the  mill  had  closed  down  for  lack  of 
ore  ;  and  it  has  remained  closed  ever  since.  With  the  resumption  of  mining,  therefore,  it  has 
been  possible  to  direct  all  efforts  to  the  necessary  work  of  blocking  out  more  ore  in  both  the 
new  lower  level  and  in  the  lateral  extensions  of  the  vein,  for  although  there  still  remain  scat- 
tered bunches  of  ore  in  place  through  the  Gatling  workings  and  in  the  intersecting  veins,  with- 
out the  exposure  of  new  bodies  the  quantity  is  hardly  sufficient  to  warrant  raising  and  milling. 

The  arsenic  pbtnt  has  continued  in  steady  operation,  refining  the  concentrates  accumulated 
from  recent  and  former  mill  runs,  and  a  lot  from   the  adjoining  Atlas  Arsenic  Company's  mill. 

The  contemplated  amalgamation  of  the  different  interests  in  the  gold-arsenic  properties  of 
this  district  has  unfortunately  been  balked  several  times  when  on  the  point  of  completion. 
Even  though  it  be  possible  to  work  these  small  scattered  veins  separately  at  a  profit,  the 
returns,  from  some  of  them  at  least  if  one  concern  managed  all,  could  be  increased  sufficiently 
to  make  the  difference  between  a  paying  and  a  losing  proposition.  The  scheme  of  amalgama- 
tion involved  the  centralization  at  the  Deloro  works  of  the  other  existing  reduction    plants,  to 


1902  nines  of  Eastern  Ontario  109 

form  one  of  adequate  capacity  to  treat  ore  from  all  the  veins  in  the  district  which  might  prove 
capable  of  being  worked  at  a  profit,  for  the  arsenic  alone  if  the  gold  values  were  low,  and  then 
to  refine  the  concentrates  in  the  present  arsenic  plant. 

By  later  word  from  the  manager,  Mr.  P.  Kirkegaard,  I  learn  that  all  operations  at  the 
mine  and  works  were  suspended  early  in  March  1903,  and  will  likely  remain  so  until  some 
such  agreement  as  above  outlined  can  be  arrived  at. 

The  employees  at  the  time  of  my  visit,  10th  January  1903,  numbered  45,  of  whom  ten 
were  miners,  under  foreman  E.  Croft.  The  surface  plant  remains  the  same,  but  only  the 
compressors  have  run  continuously,  and  these  in  order  to  supply  air  to  the  pumps,  and  latterly 
to  the  three  machine  drills. 

In  the  last  underground  work  all  remaining  ore  on  the  main  or  Gatling  vein  above  the 
second  level  was  removed,  and  below  this  down  to  the  fourth  level  the  large  stopes  were 
further  extended,  leaving  now  but  a  comparatively  small  tonnage  of  ore  in  sight.  The  Gat- 
ling (or main)  shaft  has  reached  a  depth  of  347  feet  (101  feet  increase)  maintaining  the  former 
incline  of  5?°  west.  Second  level  north  :  near  the  end  of  the  west  crosscut  therefrom,  and  on 
the  Air  vein  an  upraise  out  of  the  narrow  stope  is  being  carried  to  connect  with  the  bottom  of 
the  old  Air  vein  shaft,  when,  having  established  proper  ventilation,  the  remaining  ore  will  be 
stoped  out.  Third  level:  north  drift  16  feet  (new).  Fourth  level:  south  drift  393  feet  (10 
feet  increase)  ;  at  24  feet  in,  a  crosscut  east 35  feet;  at  207  feet  in,  an  inclined  upraise  along 
the  foot-wall  of  the  vein  to  the  third  level  with,  directly  below,  its  continuation  down  as  a  winze 
j  01  feet  deep  (in  the  bottom  of  which  the  flow  of  water  was  struck  ),  the  original  intention 
being  to  use  this  as  an  auxiliary  hoist  way.  It  appears  that  this  winze  runs  along  the  intersec- 
tion of  the  Gatling,  and  another  vein  thought  to  be  the  Dowd  vein.  Its  dip  is  about  60°  west, 
while  that  of  the  Gatling  is  but  55°  or  less  west,  and  its  strike  a  few  degrees  further  west  of 
south  than  the  latter  vein.  Fifth  level,  depth  328  feet  (new):  opened  up  from  the  main 
shaft ;  south  drift  87  feet  and  now  driving  to  connect  with  the  foot  of  the  winze  from  the  level 
above. 

The  Gatling  vein  was  followed  down  by  the  shaft  for  40  feet  below  the  fourth  level  where 
it  pinched  out;  but  by  continuing  down  at  the  same  incline  the  hanging- wall  of  another  vein 
was  struck  at  70  feet  depth,  dipping  here  a  little  flatter  and  with  a  strike  that  points  to  an  in- 
tersection with  the  winze,  from  which  latter  fact  it  is  concluded  to  be  the  Dowd  vein.  Along 
the  fifth  level  it  gradually  widens  from  3  feet  at  the  shaft  to  5  feet  in  the  face  and  is  composed 
of  quartz  and  mispickel.  A  heavy  flow  of  water  still  gushes  from  the  foot-wall  of  the  vein  in 
this  drift,  but  is  now  kept  down  by  an  adequate  number  of  pumps,  two  located  on  the  fifth 
level  and  one  on  the  fourth,  all  raisin?  to  the  well  in  the  Tuttle  shaft,  whence  the  air  lift  sends 
it  to  the  surface. 

Red  shaft  :  after  reopening  with  some  development  the  workings  have  again  been  closed; 
depth  155  feet.  First  level,  depth  42  feet:  south  and  north  drifts  unchanged;  east  drift  57  feet; 
and  west  drift  12  feet.  Second  level,  depth  150  feet;  south  drift  117  feet  (new).  The  four 
drifts  on  the  first  level  explore  spurs  of  the  ore  body,  which  is  quite  irregular  in  its  make-up 
of  quartz  fillings  along  schistose  bands  radiating  from  a  disturbed  centre. 

Air  shaft :  depth  unchanged  at  83  feet.  First  level,  depth  42  feet;  south  drift,  40  feet. 
Ore  was  stoped  out  here  and  raised  early  last  year,  but  this  work  was  suspended  until  connec- 
tion could.be  completed  with  the  main  mine  by  the  upraise  now  driving  from  the  second  Level 
west  crosscut. 

The  methods  of  handling  the  dynamite,  both  above  ground  in  the  thawing  house  and  in 
the  underground  storage  places,  were  not  altogether  satisfactory,  necessitating  instructions  fur 
the  general  safety. 
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ATLAS    ARSENIC    COMPANY. 

The  Pearce  mine  has  continued  in  operation  all  year  and  was  joined  last  August  by  the 
Five  Acre  mine.  Since  October,  with  the  reopening  of  the  stamp  mill,  all  ore  from  both  places 
has  been  shipped  thither  for  treatment.  Under  the  manager  Mr.  W.  A.  Hungerford,  and  fore- 
men Dan  McCrimmon  (of  the  Five  Acre  mine)  and  John  Auger,  (of  the  Pearce  mine),  the  em- 
ployees number  60. 

Pearce  shaft :  depth  unchanged,  and  mining  restricted  to  breaking  out  the  ore  above  the 
bottom  or  150-foot  level  and  extending  the  drifts  at  that  depth.  The  first,  or  65-foot  level,  has 
merged  into  the  open  stope.  The  second  level  drifts  run  north  110  feet,  and  south  86  feet, 
both  following  the  vein  which,  to  the  north,  varies  from  5  to  6  feet  in  width  to  within  50  feet  of 
the  face  where  it  pinches  down,  in  consequence  of  which  further  development  north  has  been 
suspended;  and  to  the  south  it  is  from  6  to  8  feet  in  width  to  near  the  face  where  it  narrows  a 
little,  but  with  walls  again  diverging  gives  promise  of  greater  continuity  in  this  direction. 
The  stope  above  this  south  drift  decreases  in  height  from  25  feet  at  the  shaft  to  15  feet  at  the 
face,  with  a  narrow  pillar  left  paralleling  the  drift  as  a  support  to  the  roof.  Drill- 
ing is  done  by  three  air-machines  taking  compressed  air  through  a  three-inch  pipe  from  the 
power  plant  at  the  Five  Acre  mine,  about  one-third  of  a  mile  to  the  north.  The  original  skids 
and  bucket  hoisting  apparatus  have  been  replaced  by  rails  and  a  skip,  and  in  the  power-house 
another  boiler  of  60-h.p.  installed.      From  here  the  ore  is  hauled  to  the  mill  it  the  Five  Acre. 

Five  Acre  shaft :  depth  the  same,  namely  200  feet.  At  80  feet  depth  an  inter- level  drift 
has  been  run  south  80  feet.  First  level,  depth  100  feet  ,  north  drift  100  feet,  previously  stop- 
ed  out  to  full  length  and  in  height  to  near  the  surface,  with  a  width  of  5  feet;  at  75  feet  in  a 
crosscut  running  20  feet  east  strikes  another  similar  and  parallel  vein  on  which  drifts  have 
been  run  north  50  feet  and  south  50  feet  and  an  overhand  stope  made  20  feet  high  and  3  to  8 
feet  wide  from  end  to  end.  One  machine  is  now  breaking  ore  here.  Second  level,  depth  190 
feet;  north  drift  135  feet  now  being  continued  with  stoping  overhand  on  the  vein,  which  here 
varies  from  4'to  5  feet  in  width  to  within  25  feet  of  the  face  of  the  drift  and  then  broadens  to 
15  feet,  the  ore  composed  of  quartz  carrying  mispickel  and  pyrite.  The  south  drift,  51  feet 
in  length,  follows  the  line  of  fracture  of  the  vein,  but  found  only  small  quantities  of  quartz  in- 
termixed with  wall  rock,  so  that  development  here  has  for  the  present  been  suspended.  The 
working  levels  are  solidly  timbered.  The  ore  is  hoisted  out  by  the  skip  road  and  dumped  into 
other  cars  to  be  drawn  up  the  trestle  to  the  top  of  the  adjoining  stamp  mill  building.  The 
mine  being  fairly  dry,  one  pump  suffices  to  keep  the  water  down. 

The  surface  plant  has  not  been  altered.  The  accumulated  concentrates  from  the  three 
months'  mill  run  were  hauled  over  and  treated  in  the  arsenic  refinery  of  the  adjoining  Deloro 
mine. 

COOK    MINE. 

Development  ha?  continued  under  the  same  management  and  with  an  average  force  of 
about  11  miners,  since  last  inspection,  but  no  more  ore  was  treated  after  the  mill  was  burned 
down  in  March.  After  continuing  sinking  as  far  as  practicable  with  the  steam  drills  in  the 
No.  1  shaft,  this  working  was  closed  and  the  small  power  plant  of  boiler  and  hoist  shifted 
farther  north  to  a  new  shaft,  the  No.  4,  on  another  vein.  Mining  has  since  been  confined  to 
this  point. 

The  pit  in  the  marsh  was  sunk  a  little  deeper  in  the  morrainal  bed  of  auriferous  quartz 
boulders1,  but  with  no  further  developments.  At  other  points  over  the  company's  lands 
superficial  prospect  work  was  carried  on  during  the  summer  months. 

1  Bur.  Mines,    Vol.  12,  p.  234. 
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No.  1  shaft ;  depth  179  feet,  maintaining  the  same  incline  of  25°  south.  At  70  feet 
depth  a  drift  runs  west  32  feet  ;  at  80  feet  depth  another  east  20  feet;  aud  at  139  feet  depth  a 
winze  branches  off  to  the  west  on  a  45°  incline  in  that  direction  to  a  depth  of  35  feet. 
A  considerable  tonnage  of  mineralized  quartz  was  raised,  and  all  not  milled  placed  on  the 
stock  pile  at  the  shaft.  The  water  had  risen  in  the  shaft  at  the  time  of  inspection,  9th  Jan- 
uary 1903,  making  an  examination  impossible. 

No.  4  shaft;  located  about  1500  feet  northeast  of  No.  1  shaft,  depth  120  feet  on  an  in- 
cline of  45°  west.  First  level,  depth  90  feet,  south  drift  45  feet.  Hoisting  is  done  in 
a  bucket  on  skids  by  means  of  the  small  hoist  engine  in  the  adjoining  power  shed.  Several 
improvements  for  the  safety  of  the  workings  were  advised.  Drilling  progresses  in  the  face  of 
the  drift  with  one  steam  machine. 

The  vein  which  No.  4  shaft  is  exploring,  strikes  north  and  south  with  a  dip  of  45° 
west  through  a  dark  diorite  formation  and  is  lenticular  in  character,  waving  in  and  out  from 
18  inches  to  G  feet  in  width.  White,  coarsely  crystalline  calcite  forms  the  chief  matrix,  inter- 
mixed with  a  little  quartz,  wall  rock  with  mica,  pyrite,  chalcopyrite  and  occasionally  a  little 
mispickel.     The  values  are  said  to  be  in  gold  and  copper. 

BELMONT    MINE. 

The  Belmont  Gold  Mines,  Limited,  with  head  office  in  Newcastle-upon-Tyne,  England,  and 
Canadian  office  at  Cordova,  Ont. ,  was  organized  last  fall  as  a  separate  company  to  take  over 
and  conduct  operations  at  the  Belmont  mine.  The  transfer  of  the  property  was  made  on  1st 
January  1903,  by  the  parent  concern,  the  Cordova  Exploration  Syndicate,  of  England.  Mr. 
D.  G.  Kerr  remains  as  manager.  The  Belmont  property  now  covers  450  acres  in  one  block  in 
Belmont  township,  Peterborough  county,  and  the  adjoining  township  of  Marmora,  Hastings 
county.  A  considerable  portion  of  this  has  been  surveyed  into  town  lots,  which  are  for  lease  to 
employees  or  others  desirous  of  building  at  Cordova.  The  company  itself  has  erected  a  num- 
ber of  private  frame  dwellings  for  rent  to  the  employees.  Altogethei  the  town  about  the 
mine  is  assuming  respectable  proportions. 

Last  summer  active  interest  was  taken  in  adjoining  lots  by  parties  prospecting  for  the 
extensions  of  the  Belmont  lodes,  and  the  success  attained  in  the  work  leads  to  the  expectation 
that  more  systematic  development  will  follow  this  year. 

Inspection  of  the  mine  was  made  on  8th  and  9th  January,  1903.  It  was  found  that  min- 
ing had  duriug  the  year  been  confined  mainly  to  stoping  and  raising  the  ore  previously  blocked 
out  in  the  No.  1,  No.  2,  and  No.  3  shaft  workings  without  much  drifting  or  other  development 
either  here  or  in  the  rest  of  the  shafts,  for  the  reason  that  until  completion  of  the  new 
hydraulic  plant  to  furnish  compressed  air,  insufficient  power  was  available  for  more  than  get- 
ting out  the  supply  of  ore  for  the  mill.  A  good  deal  of  stripping  was  done  over  the  surface 
for  the  purpose  of  locating  the  various  lodes  in  greater  length. 

No.  1  shaft;  depth  410  feet  (the  same).  First  and  second  levels ;  no  new  development. 
Third  level,  west  drift  190  feet  (85  feet  increase);  east  drift  135  feet  (4  feet  increase),  with  at 
40  feet  east  a  crosscut  40  feet  south,  40  feet  in  width,  from  the  end  of  which  a  drift  runs  south- 
east 170  feet.  Fourth  level,  east  drift  200  feet  (11  feet  increase).  The  stope*  noted  in  the 
last  Report2  as  just  opened  have  been  extended,  and  crosscuts  run  through  them  on  the  diflerent 
levels  to  both  walls  of  the  ore  body.  Along  some  of  these  crosscuts  the  stopes  have  been 
widened  out  to  the  full  extent  of  the  vein,  which  is  thus  seen  to  vary  from  8  feet  to  nearly  GO 
feet  in  width.  In  several  places  the  stopes  measure  from  30  to  50  feet  in  width,  all  reported 
to  be  pay  ore.  At  some  points,  however,  this  large  body  is  broken  into  two  veins  by  the 
presence  of  a  barren  band  of  rock  which  has  been  incompletely  or  not  at  all  metamorphosed 
with  the  rest  of  the  ore. 

2Bur.  Mine.  Vol.  XI,  p.  235. 
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The  stope  timbers  are  well  loaded  with  ore  ready  for  removal.  All  the  rock  is  hoisted  to 
the  shaft  house  floor,  washed  sufficiently  to  roughly  sort  out  the  gangue,  and  then  trammed 
around  to  the  mill.  The  working  levels  are  being  solidly  timbered  and  lagged  overhead, 
in  the  wide  stopes  the  square  set  system  being  adopted. 

No.  2  shaft  is  still  maintained  with  complete  hoisting  appliances  as  an  auxiliary  to  No.  3 
shaft,  and  for  a  ventilation  way. 

No.  3  shaft  is  continuing  down,  being  at  the  above  date  40  feet  below  the  third  level  or 
325  feet  deep  in  all.  First  level;  unchanged.  Second  level  ;  the  only  development  consisted  in 
connecting  the  winze,  sunk  from  a  point  338  feet  in  the  west  drift,  with  the  third  level.  Third 
level;  east  drift  unchanged  ;  west  drift,  352  feet  (75  feet  increase),  connecting  at  face  with  the 
above  winze  for  good  ventilation.  The  stopes  between  Nos.  2  and  3  shafts  and  those  west  of 
No.  2  have  been  enlarged  and  extended  down  to  the  third  level.  East  of  No.  3  shaft  the  stope 
between  the  first  and  second  level  now  extends  down  to  the  third  level,  and  is  showing  the  ore 
body  up  as  a  chimney  of  somewhat  irregular  outline  about  40  feet  wide  by  90  feet  long.  There 
is  reported  to  be  about  18,000  tons  of  ore  on  the  timbers  in  all  these  stopes. 

No.  7  shaft  was  re-opened  in  December,  1902,  and  sunk  a  few  feet  deeper  to  allow  of  com- 
pleting the  timbering,  which  work  is  now  in  progress. 

At  the  other  shafts  no  resumption  of  development  has  yet  taken  place. 

The  hydraulic  power  plant  has  been  entirely  completed  as  per  specifications  given  in  my 
last  report,  with  the  result  that  now  all  the  mine,  mill  and  other  machinery  is  operated  by 
means  of  the  compressed  air  furnished  by  it.  The  present  duplex  turbine  connected  with  and 
operating  the  compressor  is  capable  of  generating  only  1,000-h.p.  of  the  total  1,300-h.p.  capa- 
city of  the  water  power,  and  to  develop  the  remaining  300-h.p.  a  T  connection  has  been  left  on 
the  flume  beside  the  present  terminal  to  attach  another  Leffel  turbine  ;  this  would  operate  the 
dynamo  at  this  point,  which  is  now  run  by  compressed  air  from  the  mine.  This  addition  to  the 
plant  is  expected  during  the  present  season.  The  old  steam  power  plant  at  the  mine  has  up 
to  the  present  been  left  intact,  and  will  so  remain  until  such  time  as  it  can  be  sold. 

Several  alterations  and  additions  to  the  surface  and  mining  plant  are  proposed  for  this  sea- 
son such  as  the  doubling  of  the  stamp  mill  capacity  to  a  total  of  60  stamps,  and  the  removal  of 
the  crushing  plant  from  the  top  of  the  mill  back  200  feet  or  so  to  No.  1  shaft,  to  be  there  set 
up  again,  in  a  new  combined  shaft,  crusher  and  sorting  house,  where  all  ore  will  be  treated  be- 
fore entering  the  mill. 

T.  W.  Fisher  and  W.  Scott  fill  the  positions  of  foremen  with  170  employees  under  them. 

INTERNATIONAL    MINE. 

The  International  Gold  and  Copper  Company,  Limited,  incorporated  under  the  laws  of  the 
State  of  Arizona,  but  now  operating  under  license  in  Ontario,  has  its  head  office  in  Buffalo,  N.Y. 
The  properties  purchased  in  this  Province  are  located  on  lots  6,  7,  8  and  9  in  the  ninth  con- 
cession of  Barrie  township,  Frontenac  county,  22  miles  by  road  northeast  of  Kaladar  station 
on  the  C.  P.  By. 

Mining  commenced  in  August  1902,  under  superintendent  R.  E.  Erdman,  and  with  an 
average  force  of  15  men.  Seven  test  pits  have  been  sunk  at  intervals  over  three-quarters  of  a 
mile  of  the  quartz  vein,  and  at  two  other  points  200  feet  apart  on  the  same  lead  two  shafts 
sunk  7<>  feet  and  40  feet  respectively.  These  shafts  are  now  being  continued  down,  but  with 
no  lateral  drifting  other  than  short  crosscuts  from  the  former  at  the  60-foot  level.  The  vein 
carries  as  its  chief  values  gold  and  silver.  In  order  to  satisfactorily  cope  with  the  flow  of  water 
in  the  shafts  a  50-h.p   boiler  and  two  duplex  pumps  were  brought  in. 

Besides  the  power-house,  the  camp  buildings  comprise  office,  blacksmith  shop,  dynamite 
magazine  and  shaft  houses. 
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The  above  information  was  obtained  from  the  Toronto  agent  of  the  company,  no  visit  to 
the  property  having  as  yet  been  made. 

Iron  Mines. 

In  the  eastern  Ontario  iron  fields  most  of  the  important  producers  of  ore  of  last  year  and 
earlier  have  remained  in  fairly  active  operation.  Such  properties  as  the  Radnor  and  those  con- 
nected with  it,  those  of  the  Mineral  Range  Iron  Mining  Company,  and  those  near  Calabogie 
have  either  in  depth  or  laterally  developed  into  promising  mines.  The  companies  operating 
them,  together  with  others  of  sufficient  capitalisation,  are  evincing  their  interest  in  the 
magnetic  iron  deposits  of  this  character  by  frequent  acquisitions  of  both  newly  discovered  loca- 
tions and  older  properties  which  have  lain  idle  for  lack  of  the  means  to  continue  development. 
From  the  district  north  of  Kingston,  in  Frontenac  county,  some  samples  of  excellent  iron 
ore,  both  magnetite  and  hematite,  have  been  obtained  from  properties  which  it  is  reported  will 
be  opened  up  this  season.  Also  north  of  Sudbury  on  the  iron  ranges  already  fairly  well  defined 
in  the  region  about  lakes  Wahnapitae  and  Temagami,  bodies  of  magnetite  have  been  located 
and  sufficiently  developed  to  warrant  the  hope  that  they  will  prove  workable  deposits.  Rut 
here,  although  without  a  doubt  considerable  activity  will  prevail  in  the  matter  of  simply 
prospecting  and  locating,  there  will  be  no  ore  production  of  account  by  reason  of  the  existing 
lack  of  railway  communication. 

CANADA  IRON"  FURNACE  COMPANY. 

This  company  has  widened  its  scope  of  operations  during  the  past  year  by  taking  up  and 
developing  new  properties,  in  addition  to  the  original  Radnor  mine.  The  west  half  of  lot  17, 
in  the  ninth  concession  of  Grattan  township,  has  been  acquired  and  named  the  Rig  Jim  prop- 
erty ;  and  lot  26  and  the  south  half  of  lot  14,  in  the  range  south  of  the  Opeongo  road, 
Rrougham  township,  named  the  Dacre  mine  ;  the  former  adjoining  the  Radnor  mine  lot  and 
the  latter  about  seven  miles  south  of  it.     Mr.  J.  D.  McCuan  is  manager  of  all  the  properties. 

Radnor  Mine. 

The  main  open  pit  has  increased  in  size  to  40  feet  in  depth  by  150  feet  in  length,  the 
width  remaining  as  before,  35  to  40  feet.  In  the  bottom  of  the  east  end  a  10-foot  shaft  was  sunk 
for  exploratory  purposes,  and  near  the  west  end,  at  the  foot  of  the  hanging  or  south  wall,  a  de- 
velopment shaft,  was  put  down  80  feet  deep,  on  an  incline  of  35°  south,  and  equipped  with  a  skip 
road  from  the  bottom  to  the  top  of  the  open  cut  or  the  surface,  a  total  distance  of  115  feet.  In 
sice  the  incline  is  8  feet  high  by  18  feet  wide.  It  follows  down  on  a  vein  of  magnetite  10  feet 
wide  at  the  top,  but  narrowing  to  6  feet  at  the  bottom.  At  20  feet  depth  a  drift  runs  20  feet 
east,  in  good  ore  ;  and  in  fact,  goad  ore  remains  on  both  sides  from  the  pit  floor  down,  tu  be 
removed  when  the  warm  weather  returns.  This  main  pit  working  has  produced  altogether 
about  7,000  tons. 

For  300  feet  west  of  the  main  pit  and  along  the  face  of  the  hill  the  outcrop  of  the  magne- 
tite vein  has  been  stripped  and  shows  a  width  of  from  4  to  10  feet  of  ore.  At  the  west  end  of 
this  working  another  pit  has  been  opened  out  since  December  last,  30  feet  long  by  20  feet  wide 
by  18  feet  deep,  exposing  an  8-foot  vein  of  magnetite,  from  which  already  between  400  and  500 
tons  of  ore  have  been  raised.     Hoisting  is  done  by  swinging  arm  derrick,  bucket  and  horse. 

The  ore  from  all  these  workings  is  piled  either  in  bins  or  simply  on  the  hillside  above  the 
road,  where  it  can  be  conveniently  loaded  by  chute  into  the  sleighs  for  haulage  to  the  railroad. 

The  heaviest  hauling  is  done  in  the  winter,  and  was  not  more  than  well  under  way  at  the 
date  of  inspection,  17th  January,  1903,  there  being  3,C00  tons  of  ore  still  on  hand.     Twenty 
teams  were  removing  this  at  the  rate  of  over  one  hundred  tons  per  day,  making  use  of  the  new 
4-mile  road  to  the  company's  railway  siding. 
8   M. 
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The  steam  hoisting  and  drilling  plant,  north  of  the  main  open  pit,  was  completed  and 
operated  last  season,  and  a  new  office  erected. 

The  employees  number  .ri3,  of  whom  12  are  miners  and  the  rest  on  the  surface  and  hauling 
ore,  all  under  foreman  S.  Smith. 

Big  Jim  Property. 

The  iron  outcroppings  here  were  prospected  by  stripping  for  several  weeks  last  summer 
and  about  50  tons  of  ore  raised,  but  all  work  since  then  has  been  suspended. 

Dacre  Mine. 

Development  commenced  here  last  October,  and  all  work  so  far  has  been  confined  to  min- 
ing alone,  without  the  construction  of  camp  buildings.  There  appear  to  be  two  parallel  veins 
of  magnetite  separated  by  2\  feet  of  trap  rock  and  dipping  at  about  45°,  the  upper  band 
3  feet  wide  and  the  lower  one  5  feet.  On  the  outcropping  an  open  pit  has  been  excavated  14 
feet  deep  and  32  feet  by  30  feet  in  area  ;  and  down  the  under  vein  an  incline  shaft  sunk  to  a 
total  depth  from  the  surface  of  22  feet  (or  8  feet  below  the  pit  floor).  Several  hundred  tons  of 
ore  have  been  raised  and  some  shipped  out. 

The  employees  number  20,  of  whom  8  are  miners  and  14  teamsters  hauling  ore.  under 
foreman  A.  Woodhus. 

MINERAL    RANGE    IRON    MINING    COMPANY. 

During  the  past  year  nearly  3,000  tons  of  magnetite  have  been  mined  out  of  the  Child's,  or 
No.  1,  and  No.  3  mines,  the  latter  newly  opened  up.  The  No.  4  property,  also- new,  has  been 
extensively  prospected  on  the  surface  by  stripping  and  a  very  fine  show  exposed,  but  no  ore 
has  yet  been  raised. 

The  most  important  work  accomplished  has  been  the  construction  of  a  graded  road  past 
the  various  properties,  about  8  miles  in  length  to  L'Amable  station  on  the  Central  Ontario 
railway,  on  which  over  $1,000  has  been  expended,  with  more  to  be  laid  out  on  its  completion 
to  the  Childs  or  No.  JL  mine,  the  farthest  away.  This  road  for  the  present  will  serve  as  a 
wagon  road,  but  ultimately  the  company  intend  to  construct  a  standard  gauge  railroad  and 
equip  it  with  electric  motor  cars  capable  of  handling  two  ordinary  freight  cars  loaded  with  ore, 
over  the  somewhat  steep  grades  and  sharjj  curves. 

The  disputed  land  on  lots  4  and  5  in  the  sixth  concession  of  Mayo  township  has  been 
granted  to  the  company,  and  this,  together  with  their  old  and  newly  acquired  properties,  totals 
2,300  acses  located  as  follows,  all  in  Hastings  county  :  Lots  6  and  7  in  the  sixth  concession  of 
Dungannon  township  ;  lots  1,  2,  3,  4,  5,  6  and  7  in  the  sixth  -concession,  lots  2,  3,  4,  and  5 
in  the  seventh  concession,  lots  3,  4,  6,  10  and  east  half  of  9  in  the  eighth  concession,  lots  11,  12 
and  south  half  of  10  in  the  ninth  concession,  and  lots  8  and  9  in  concession  B,  all  in  Mayo 
township. 

Childs  or  No.  1  Mine. 

Beyond  the  stripping  of  the  aiagnetite  body  and  the  1000  tons  of  ore  raised  last  spring, 
noted  in  the  last  Report,  no  more  mining  has  been  done.  There  is  strll  about  10C0  tons  of  ore 
on  the  stock  piles  ready  for  shipment. 

No.  S  Mine. 

This  lies  in  lot  3  in  the  sixth  concession  of  Mayo,  about  800  feet  ease  of  No.  2  mine. 
Since  last  spring  two  pits  have  been  opened  out  75  feet  apart  on  the  magnetite  deposit,  one 
50  feet  by  50  feet  in  plan  by  15  feet  deep  and  the  other  20  feet  by  20  feet  in  plan  by  12  feet 
deep,  both  in  good  ore  in  one  continuous  deposit,   and   some  1800  tons  magnetite  raised,  of 
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which  1,300  tons  have  already  been  shipped.  Hoisting  is  done  by  a  solidly  guyed  swinging 
arm  derrick,  bucket  and  horse  whim.  The  other  surface  plant  erected  consists  of  boarding 
house,  storehouse  and  stable. 

The  magnetite  is  fine  grained  and  free  of  much  intermixed  rock  matter,  giving  a  high 
percentage  of  metallic  iron  with  but  traces  of  sulphur  and  phosphorus.  It  lies  in  a  formation 
of  diorite  similar  to  that  of  the  other  magnetite  bodies  of  the  locality,  and  has  been  uncovered 
by  stripping  and  test-pitting  in  and  outside  the  workings  for  a  total  length  of  300  feet  by  a  width 
of  100  feet.  By  dip  needle  it  has  been  found  to  underlie  an  area  800  feet  in  length  by  300  feet 
width. 

No.  4  Mine. 

This  property,  also  newly  developed,  is  located  on  lots  4  and  5  in  the  sixth  concession  of 
Mayo,  about  h  mile  east  of  No.  3  mine.  The  work  last  spring  was  confined  to  stripping  the 
body  of  magnetite,  and  test-pitting  here  and  there,  the  former  over  an  area  of  50  feet  by  80 
feet.  Asa  result  of  these  explorations  the  body  of  magnetite  has  been  visibly  defined  over  an 
area  of  50  feet  by  160  feet ;  while  the  dip  needle  indicates  a  width  of  100  feet  and  length  of 
800  feet. 

ST.    CHARLES    MINE. 

From  the  lessee  and  operator,  Mr.  Stephen  Wellington,  of  Madoc,  I  learn  that  mining 
continued  at  the  St.  Charles  until  May  last  year.  With  the  termination,  however,  of  the  supply 
contract  with  the  smelter,  operations  were  suspended  and  have  remained  so  until  the  present 
time. 

COE    MINE. 

Mining  has  continued  in  the  same  open  pit  during  the  past  year  and  until  January  1903, 
when,  on  account  of  the  difficulties  of  open  work  in  the  winter,  production  was  suspended 
until  spring.     Most  of  the  hematite  mined  has  been  shipped  to  the  smelters. 

CALABOGIE    MINE. 

This  magnetite  property  which  has  been  intermittently  developed  for  the  past  few  years, 
was  again  re-opened  last  season  with  the  production  of  between  800  and  900  tons  of  ore. 

It  is  situated  on  lof  16  in  the  ninth  concession  of  Bagot  township,  about  two  miles  east  of 
the  village  of  Calabogie.  The  Hamilton  Steel  and  Iron  Company  began  development  at  a  new 
point  in  January  last  under  their  lease  from  Mr.  T.  B.  Caldwell,  of  Lanark,  the  owner,  at  d  con- 
tinued until  the  expiiy  of  the  same  in  July,  working  with  a  small  force  of  miners.  A  new  in- 
clined shaft  was  sunk  beside  the  old  workings  to  a  depth  of  86  feet  on  a  vein  of  magnetite,  and  out 
of  this  the  above  quantity  of  ore  was  raised  and  shipped  to  the  furnace  at  Hamilton.  After  this 
mining  was  continued  by  the  owner,  but  confined  to  surface  prospecting  and  stripping  on  the 
bands  of  magnetite  at  other  outsroppings. 

Copper  Mines. 

In  the  Parry  Sound  Copper  district  the  scope  of  the  mining  industry  has  not  been  appre- 
ciably extended.  The  small  amount  of  development  at  a  few  of  the  older  properties  and  at 
some  newly  opened  prospects  has,  however,  kept  interest  alive,  since  new  ore  bodies  have 
been  exposed,  particularly  those  at  the  McGown  and  Spider  Lake  properties  which  give 
promise  of  making  pay  ore. 

Two  small  furnaces  for  making  smelting  tests  of  the  ores  of  the  locality  were  set  up  during 
theyear ;  one,  an  electric  fumaceat  the  townof  Parry  Sound,  and  theother,  a  Vulcan  water- jacketted 
blast  furnace  at  the  Wilcox  mine.  The  former  was  removed  before  being  completed  to  Sfcult 
Ste.  Marie,  in  order  to  be  sure  of  obtaining  sufficient  electric  energy.     The  other  ran  fur 


116  Bureau  of  nines  Report  No.  5 


several  weeks  on  ore  from  the  Wilcox  mine,  this  being  typical  of  most  of  the  occurrences  in  the 
region  containing,  as  it  does,  chalcopyrite  in  gneiss.  The  test  proved,  according  to  report  of 
the  operators,  that  the  ore  is  practically  self-fluxing,  but  contains  in  the  raw  state  too  little 
sulphides  for  a  sufficiently  bulky  matte.  Therefore*  the  probability  is  that  preliminary  con- 
centration  will  have  to  be  resorted  to.  It  is  proposed  by  some  of  the  older  companies  and  by 
another  recently  formed  to  carry  on  active  development  this  coming  season  as  well  in  the  Moon 
river  section  to  the  north  as  in  the  original  field,  and  if  these  promises  cometo  anything  a 
revival  in  the  industry  should  result. 

WILCOX    MINE. 

In  December  last  a  5-ton  Vulcan  smelter  was  erected  in  the  shaft  house  of  this  mine, 
making  a  test  run  of  10  days'  duration  for  the  purpose  of  ascertaining  the  suitability  for  direct 
smeltin"  of  the  low  grade  ores  of  this  and  similar  properties  in  the  district.  No  further  mining 
was  attempted,  and  the  works  are  now  shut  down  again. 

MCGOWN    MINE. 

This  mine  suspended  development  last  September,  but  from  the  superintendent.  Carl 
Anderson,  I  learn  that  all  the  work  since  last  inspection  was  confined  to  the  south  crosscut  at 
the  bottom  of  the  shaft,  where  at  70  feet  in  a  3-foot  vein  of  bornite  was  struck.  Drifts  were 
run  along  this  northeast  12  feet,  and  southwest  10  feet,  and  then  the  south  crosscut  continued 
in  to  131  feet.  The  depth  of  the  shaft  remains  unchanged.  7  he  milling  machine)  y  consisting 
of  10  stamps  and  the  vanners  was  sold  and  taken  from  the  mill  building  last  fall.  Mr.  Ander- 
son expects  that  as  soon  as  more  capital  can  be  raised,  which  may  be  this  spring,  development 
will  continue. 

CONSOLIDATED    COPPER    COMPANY. 

The  mining  lands  owned  by  the  above  company  cover  lots  9,  10,  11,  12,  15,  1G,  20  and  21 
in  the  sixth  concession  of  Cowper  township,  and  lot  35  in  the  ninth  concession  of  Foley,  as 
well  as  two  lots  each  in  McDougall  and  Ferguson  townships  all  in  Parry  Sound  district.  The 
mine  workings  are  on  lot  10  in  the  ninth  concession  of  Cowper  and  7  miles  southwest  i>f  Parry 
Sound  on  Spider  Lake.  The  head  office  of  the  company  is  at  the  town  of  Parry  Sound,  with  a 
branch  office  in  the  Manhattan  Building,  Duluth,  Minn.  Under  mine  superintendent  John 
Moffat,  the  employees  have  averaged  11  since  the  commencement  of  operations  in  April  1902. 
At  the  date  of  inspection,  30th  January  1903,  the  mine  was  temporarily  closed  to  allow  the 
erection  a  shafthouse,  head  frame  and  mining  machinery,  and  timbering  the  shaft.  The  main 
shaft  is  near  the  shore  of  Spicier  lake,  in  depth  103  feet,  size  7  by  7  feet,  and  vertical  ;  with  a 
13-foot  collar.  There  are  as  yet  no  lateral  extensions.  The  new  mining  plant  consists  of  a 
small  hoist  and  boiler  with  bucket.  At  1,200  feet  west  of  the  main  shaft  another  shaft  was 
sunk  18  feet  on  the  vein,  but  abandoned  for  the  present  in  favor  of  the  other  which  shows 
better  ore.  Still  another  was  sunk  by  the  previous  owner  to  a  depth  of  30  feet,  but  no  work 
has  since  been  clone  in  it. 

The  chalcopyrite  occurs  along  mineralized  bands  striking  northeast-southwest  with  a  dip 
of  45°  southeast  through  a  formation  of  highly  garnetiferous  grey  granite.  Over  a  width  of  18 
feet  in  the  main  band  or  zone  the  copper  sulphide  together  with  a  small  amount  of  pyrites  and 
pyrrhotite  is  finely  disseminated  at  a  low  average  per  cent.,  and  outside  of  this  for  several 
hundred  feet  away  scattered  grains  may  be  found,  but  in  too  small  quantity  to  be  of  any  value. 
The  bottom  of  the  shaft  is  said  to  have  cut  through  another  band  striking  and  dipping  parallel 
to  the  one  above  and  similar  in  quality.  With  the  continuation  of  mining  a  crosscut  will  be 
driven  southeast  at  the  100-foot  level  to  explore  both  bands. 
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Nickel-Copper  Mines. 

In  spite  of  the  partial  suspension  of  mining  and  smelting  during  last  year  at  the  Canadian 
Copper  Company's  works,  the  district's  total  production  of  nickel  was  greater  than  that  of  any 
former  year  on  account  of  the  steady  operations  at  the  mines  and  smelters  of  the  Mond  Nickel 
•Company  and  of  the  Lake  Superior  Power  Company,  and  on  account  of  the  increased  rate  of 
treatment  in  the  first  company's  plant  since  the  resumption  last  fall.  At  several  other  properties 
in  the  outlying  districts  development  has  been  resumed  or  started  up  by  the  above  concerns.  Un- 
til, however,  a  railroad  is  built  into  the  northern  mineral  ranges,  either  by  the  Canadian  Pacific 
or  the  Algoma  Central  &  Hudson  Bay  Railway  company,  the  latter  having  gone  so  far  as  to 
locate  the  line,  very  little  mining  development  or  ore  production  can  be  expected.  A  number 
of  nickel-copper  and  other  properties  have  already  advanced  to  that  stage  of  development  where 
it  no  longer  pays  to  continue  until  treatment  of  the  ore  be  made  possible  by  cheap  railway  com- 
munication. 

CANADIAN  COPPER  COMPANY'S  MINES   AND  WORKS. 

The  period  of  slack  operations  which  extended  over  the  greater  part  of  last  year  affected 
production  all  round,  although  at  some  of  the  workings  to  a  lesser  degree  than  at  others.     At 
the  smelters  varying  numbers  of  furnaces  remained  in  blast,  on  the   whole  a  smaller  number 
than  usual,  which  reduced  the  output  of  matte  slightly,  while  of  all  the  mines  the  Creighton 
alone  approached  its  former  yearly  tonnage,   and  some  of  the  small  workings  closed  down 
entirely.     This  suspension,  however,  has  furnished  the  long  needed  opportunity  to  thoroughly 
dedne  the  various  ore  bodies,  particularly  those  in  the  deeper  and  larger  mines,  and  the  mosc 
has  been  made  of  it  both  by  diamond  drilling  and  by  exploratory  mining  at  lower  levels.     The 
detailed  knowledge  obtained  in  this  work  has  now  made  it  possible  to  adopt  more  efficient  as 
well  as  safer  methods  of  mining  than  the  old  open  cast  plan,  and  also  permits  of  blocking  out 
■ore  bodies  of  known  quantity  and  quality,  from  which  any  desired  supply  for  future  require- 
ments will  be  a\ailable  at  once.     Another  very  satisfactory  result  of  this  work   has  been  the 
incidental  proof  given  of  the  maintenance  in  size  and  richness  of  the  ore  in  the  hitherto  unex- 
plored lower  and  lateral  extensions  of  the  deposits.     At  the  bottom  level,  or  more  than  900  feet 
down  vertically,  in  the  Copper  Cliff  mine  the  present  ore  chutes,  while  not  so  large  as  higher 
up,  are  still  of  good  size  and  as  rich  in  copper  and  nickel  as  ever.       The  chimney  of  ore  in  the 
No.  2  mine  is  seen  to  be  gradually  increasing  in  diameter  from  the  200-foot  level  down  to  the 
bottom  drifts  at  382  feet  depth,  its  average  diameter  at  the  former  depth  being  120  feet.     It 
maintains  an  even  high  grade  throughout.     The  No.  ?  and  Creighton  mines  also  look  well, 
particularly  the  latter,  where  the  extensive  exploratory  drilling  for  the  past  eight  months  has 
served  to  verify  the  former  estimate  of  the  size  and  richness  of  the  deposit. 

The  entire  property  of  the  Canadian  Copper  Company  has  been  sold  to  the  International 
Nickel  Company,  the  transfer  resulting  from  negotiations  which  were  under  way  at  last  inspec- 
tion a  year  ago.  The  new  owners  have,  however,  re-organized  the  Canadian  Copper  Company 
and  left  the  direct  management  of  the  business  in  its  hands  as  before.  Mr.  A.  P.  Turner  has 
been  appointed  president,  and  under  him  the  old  staff  remains  with  Mr.  James  McArthur  in 
charge  of  the  metallurgical  department,  and  Mr.  John  Lawson  superintendent  <f  all  mining 
operations. 

The  number  of  employees  was  still  small,  but  withthe  return  to  the  former  scale  of  ore  pro- 
duction expected  next  spring  the  force  will  probably  exceed  considerably  that  at  any  previous 
time.  At  the  date  of  inspection,  January  1903,  the  employees  numbered  1069,  distributed  as 
follows  : — Smelters,  368  ;  mines,  157  underground  and  97  above  ground  ;  roast  heaps,  110  ;  on 
surface  and  in  shops,  296  ;  office  and  laboratory,  41. 
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Metallurgical  tests  have  been  under  way  for  some  time  looking  to  the  replacement  of  the 
present  method  of  first  roasting  and  then  smelting  by  one  operation  of  pyritic  smelting,  and 
on  the  success  of  this  depends  the  future  layout  of  the  works.  With  the  adoption  of  pyritic- 
furnaces  a  more  compact  plant  would  be  possible,  roasting  would  be  done  away  with,  and  the 
much  needed  consolidation  of  the  many  scattered  workings,  to  overcome  tho  present  excessive 
amount  of  handling,  could  be  made. 

The  general  surface  plant  outside  of  that  at  the  mines  has  been  added  to  by  the  erection  of 
a  sampling  house,  near  the  west  smelter,  where  large  samples  of  several  hundred  pounds  weight 
of  ore  or  other  material  for  analysis  are  reduced  to  the  proper  quantity  by  treatment  in 
crushers,  automatic  sampling  machines,  pulverizer,  etc.  Adjoining  this  is  the  new  chemical 
laboratory  almost  completed,  its  equipment  including  the  most  modern  apparatus  for  both 
ordinary  and  research  work. 

The  now  completed  electric  light  station  in  the  lower  part  of  the  town  contains  two  gen- 
erators, each  with  its  high  speed  engine.  In  the  same  locality  a  store  house  for  oils  has  been 
built,  35  feet  by  45  feet  in  plan,  of  brick,  and  safely  removed  from  the  other  buildings.  The 
new  general  office  is  now  occupied. 

Another  needed  and  much  appreciated  structure  is  the  hospital  which  has  just  been  erected 
in  the  town  by  the  new  company.  Besides  presenting  a  beautiful  exterior,  ornamental  enough 
for  any  locality,  the  building  is  internally  a  model  of  neat  finish  and  complete  equipment. 
There  are  cots  for  20  patients  with  apartments  for  the  resident  staff  of  doctors  and  nurses. 

I 'opper  Cliff  Mine. 

The  work,  under  way  at  last  inspection  of  taking  out  a  remaining  block  of  ore  from  the 
old  open  stope  at  the  4th  level,  has  been  completed  and  now  this  entire  excavation  from  the 
1st  down  to  the  13th  level  is  abandoned,  and  most  of  the  entrances  thereto  boarded  up.  The 
east  skip-road  down  the  old  shaft,  which  was  last  year  temporarily  put  in  shape  from  the 
junction  of  the  old  and  new  shafts,  in  order  to  hoist  this  ore,  has  been  restored  to  the  new 
shaft,  the  old  shaft  serving  now  merely  as  a  pump  way.  Since  that  time  all  mining  has  been 
confined  to  the  bottom  or  13th  and  14th  levels  from  which  the  ore  production  for  some  time 
back  has  amounted  to  about  1000  tons  per  month,  the  ore  averaging  approximately  13  per  cent, 
copper  and  nickel,  in  the  proportions  of  10  to  11  per  cent,   copper  to  2  to  2.5  per  cent,  nickel. 

The  main  shaft  has  not  been  sunk  below  the  sump  on  the  13th  level,  the  new  14th  level 
opening  out  from  the  bottom  of  a  winze  sunk  from  one  of  the  13th  level  drifts.  Thirteenth 
level  :  from  the  old  winze  chamber,  last  year  at  the  end,  or  144  feet  in  the  west  drift,  an 
extension  has  been  run  130  feet  southeast  inclining  up  steeply  from  about  two-thirds  way  in  as 
an  open  stope.  It  connects  at  the  top  with  the  bottom  of  a  60-foot  winze  from  the  12th  level. 
The  stope  measures  40  feet  in  height  by  9  feet  width  with  vertical  walls  and  is  being  carried 
still  further  in. 

The  entrance  to  the  old  main  stope  which  terminates  at  this  level  has  been  boarded  up. 
The  northwest  drift  continues  in  to  135  feet,  with  at  100  feet  a  20-foot  crosscut  west  and  a 
veritical  winze  85  feet  deep  to  the  new  14th  level,  a  small  air  hoist  installed  at  this  station 
operating  the  bucket  between  the  two.  Fourteenth  level,  depth  1052  feet  :  the  connecting 
winze  is  timbered  for  a  hoistway  and  ladderway,  and  from  the  bottom  drifts  run  east  120  feet 
and  west  r-0  feet,  the  latter  stoped  overhead  30  feet  high  nearly  from  end  to  end,  6  feet  to  10 
feet  wide,  and  vertical. 

The  main  shaft  is  kept  in  gcod  repair  from  top  to  bottom  ;  the  pumps  are  stationed  on  the 
13th,  12th,  10th  and  7th  levels  ;  and  good  air  prevails  throughout  the  working  places. 

On  the  surface  the  power  plant  has  been  increased  by  the  addition  of  a  fourth  100-h.  p. 
boiler.     The  quartz  and  limestone  crushing  plant  formerly  located  in  the  sheds  a  hundred  feet 
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or  so  to  the  rear  of  the  rock  house  has  been  moved  up  into  this  latter  building,  the  crusher 
being  placed  alongside  the  original  large  crusher  for  the  Copper  Cliff  rock,  and  now  both  are 
run  by  the  same  engine.  By  means  of  another  hoist  engine  set  higher  up  in  the  building,  the 
rock  is  raised  by  skip  and  trestle  road  from  the  railway  tracks  up  to  the  crusher.  From  here 
it  drops  into  separate  bins  and  later  is  shipped   in  the  cars  to  the  smelters  for  usa  as  flux 

No.  2  Mine. 

Stoping  continued  in  the  open  pit  until  the  end  of  January  1903,  enlarging  its  area  along 
the  third  level  floor  at  217  feet  depth,  until  now  there  remains  only  a  small  block  of  ore  in 
front  of  the  station  of  the  old  shaft,  and  with  the  extraction  of  this  before  the  frost  leaves  the 
walls,  the  open  pit  will  be  abandoned.  At  the  same  time  development  of  underground  levels 
has  advanced  sufficiently  to  permit  carrying  on  all  mining  in  future  under  a  solid  roof,  thereby 
insuring  greater  safety  to  the  men  and  avoiding  the  interruptions  attending  exposure  to  the 
changeable  weather.  The  plan  consists  in  opening  out  levels  at  regular  intervals  beneath  the 
pit  floor  and  on  each  of  these  crosscutting  the  ore  body  by  series  of  drifts  ;  after  first  breaking 
away  over-hand  to  an  arched  ro>f  all  but  the  supporting  pillars,  which  are  to  project  from 
either  side,  the  succeeding  level  floors  will  be  systematically  -toped  away  underhand  to  the 
level  below  and  the  rock  hoisted  out  of  the  new  shaft.  The  old  shaft  has  been  abandoned  as 
a  hoistway  and  manway. 

New  shaft,  depth  390  feet  (vertical );  from  the  turn  at  the  first  level  it  descends  almost 
vertically,  in  size  8  by  18  feet,  and  timbered  down  to  the  4th  level  with  double  skip  road  and 
ladder  way  carefully  and  solidly  set.  Below  the  4  th  level  hoisting  is  done  by  auxiliary  air 
engine  and  bucket.  Third  level  ;  out  of  the  old  shaft  station  on  the  pit  floor  a  winze  sunk 
vertically  76  feet  to  the  4th  level  ;  at  26  feet  depth  in  this  a  subsidiary  level  opened  with  a 
north  drift  100  feet  long  crosscutting  the  ore  body  ;  the  new  shaft  is  connected  with  the  old 
shaft  and  open  pit  at  this  level  by  a  70-foot  north  drift.  Fourth  level,  depth  293  feet  ;  north 
drift,  60  feet,  connecting  at  face  with  winze  from  3rd  level.  Fifth  level,  depth  374  feet  ;  north 
drift,  55  feet. 

The  incline  of  the  trestle  skip 'road  connecting  the  shaft  with  the  rock  house,  a  distance  of 
about  200  feet,  has  been  increased  by  raising  the  upper  end  3  feet  to  cause  the  skip  to  return 
more  rapidly.  The  old  battery  of  boilers  in  the  power  house  has  been  replaced  by  four  new 
ones  fitted  with  mechanical  underfeed  stokers,  and  preparations  are  now  under  way  to  install 
four  more.  Three  of  these  will  furnish  all  necessary  steam  for  the  mine  workings,  the  remain, 
ing  five  to  form  part  of  the  smelter  power  plant. 

No.  2  Mine  extensions  :  A  limited  amount  of  further  development  was  accomplished  in 
the  first  and  second  extension  mines,  and  at  the  same  time  a  third  opened  out  a  short  distance 
north  of  the  other  two,  about  50  feet  deep  and  25  feet  by  25  feet  in  plan.  In  the  spring  how- 
ever work  cease  1  in  all  three.  If  present  intentions  mature  their  continued  operation  as  open 
pits  will  depend  on  the  results  of  diamond  drill  tests  to  establish  whatever  connection  may 
exist  between  them  and.  the  No.  2  ore  deposit,  and  should  ore  be  found  to  continue  from  the 
latter  north  into  the  others,  ic  will  mo  t  likely  be  preferable  to  work  them  all  from  the  No.  2 
mine  shaft. 

No.  3  Mine. 

Since  August  of  last  year,  when  mining  in  the  open  pita  ceased,  all  work  has  been 
confined  to  opening  up  lower  levels  below  the  pit  floors,  the  small  amount  of  ore  produced  from 
this  development  constituting  the  total  output  during  this  period.  Extensive  diamond  drill- 
ing has  defined  the  ore  bodies  sufficiently  to  allow  of  future  ore  extraction  by  a  systematic 
underground  plan  applicable  to  all  conditions,   to  be  conducted  under  a  roof  formed  by  the 
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present  floors  of  the  pits.  The  new  method  is  one  of  filling.  Only  ore  will  be  hoisted,  the 
waste  remaining  in  the  stopes  to  be  added  to  from  the  rock  dumps  on  the  surface  in  order  to 
complete  the  fill. 

Main  shaft,  depth  about  150  feet  (vertical),  now  being  sunk  from  the  2nd  to  the  3rd 
level  ;  first  level  or  pit  floor  ;  the  last  work  here  consisted  in  carrying  back  the  pit  faces  from 
the  floor  level,  leaving  them  nearly  vertical  all  aiound,  without  however  appreciably  enlarging 
the  area  at  the  surface.  Second  level,  depth  100  feet  ;  opened  out  from  the  shaft,  which  is 
timbered  down  to  this  point  with  double  skip  road  and  ladderway  ;  northeast  drift  100  feet, 
with  at  25  feet  in  a  cross  drift  northwest  50  feet  as  an  inclined  upraise  holding  through  into  the 
open  pit  floor,  and  another  southeast  60  feet  and  then  south  75  feet  ;  at  75  feet  in  the  north- 
east drift  an  85-foot  vertical  winze  sunk,  C  by  6  feet  in  size,  and  from  the  bottom  the  3rd  level 
opened  out.  Third  level,  depth  185  feet  (vertical)  ;  from  the  foot  of  the  winze  the  ore  body 
has  been  undermined  by  a  series  of  connected  drifts  totalling  in  length  517  feet,  and  the  foot  of 
the  shaft  upraised  on  20  feet  at  25  feet  southeast  of  the  winze.  Connection  was  being  made 
between  the  2nd  and  3rd  levels  by  this  shaft.  On  the  surface  the  large  balanced  double-drum 
hoist  has  been  replaced  by  a  smaller  one  from  the  Stobie  mine  on  which  the  drums  act  singly  ; 
and  for  the  hoist  cables,  an  intermediate  set  of  sheaves  has  been  placed  at  the  foot  of  the  rock 

house. 

Nos.  lt  and  5  Mines. 

These  two  properties  have  remained  idle  since  the  general  suspension  of  operations  last 
spring,  and  were  therefore  not  inspected.  The  open  pits  are  reported  not  to  have  been  appre- 
ciably enlarged  over  the  measurements  of  a  year  ago. 

Stobie  Mine. 

The  characteristic  of  the  Stobie  ore  is  its  high  iron  content,  but  this  quality  of  ore  is  not 
in  demand  at  present  at  the  smelters  so  that  idleness  still  prevails  at  this  mine,  complete  now 
since  pumping  also  has  been  stopped. 

Creighton  Mine. 

V\  ith  the  exception  of  two  months  during  last  summer  production  has  continued  steadily 
at  the  rate  of  about  550  tons  a  day.  The  employees,  including  those  running  the  diamond 
drills,  total  140  under  mine  captain  F.  Rodda. 

Ore  is  raised  still  from  the  one  open  pit  and  off  the  same  floor  level  (62  feet  deep),  its 
area  having  now  increased  to  150  feet  by  200  feet  (from  80  feet  by  135  feet  a  year  ago).  The 
walls  are  steep,  but  kept  in  safe  condition  and  on  them  the  six  air-drill  gangs  are  perched  at 
different  points  breaking  out  the  ore  in  immense  masses.  Out  of  the  southwest  corner  a 
vertical  winze  has  been  sunk  80  feet,  6  by  8  feet  in  size.  From  a  crosscut  from  the  bottom  of 
this  the  main  shaft  will  be  upraised  on,  this  method  of  development  being  adopted  to  avoid 
interference  with  ore  production  above. 

Two  diamond  drills  have  been  prospecting  the  deposit  since  June  last  and  a  third  since 
December,  and  as  a  result  a  great  number  of  holes  have  been  sunK,  chiefly  on  the  north,  east  and 
west  sides,  since  the  dip,  though  slight,  is  to  the  north  and  the  strike,  if  such  it  may  be  called, 
runs  about  east  and  west.  The  work  has  not  only  confirmed  last  years  estimate  of  the  exten- 
sive surface  area  of  this  deposit,  but  has  shown  the  ore  body  to  be  continuous  in  depth,  both  in 
size  and  in  the  clean  nature  of  the  sulphides,  the  occasional  intrusions  of  rock  being  sharply 
separated  as  barren  bands.  The  nickel-copper  contents  average  between  6.5  per  cent,  and  7 
per  cent.,  the  proportion  of  copper  to  nickel  being  approximately  as  1  :  2.5. 

At  the  power  house  the  three  boilers  have  been  fitted  with  mechanical  underfeed  stokers. 
The  smaller  of  the   two   original  air-compressors   has   been   replaced    by  another  straight-]. ne 
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lngersoll  compressor  of  double   the   capacity   (6  drills)  :  and  the  new  hoist  engine  having  to  be 

returned  for  reconstruction  is  in  the  meantime  being  replaced  by  the  No.  3  mine  hoist,  similar 

both  in  size  and  make 

Quartz  Mine. 

About  one  mile  south  of  Copper  Clitf  and  on  the  shores  of  Kelly  lake  at  the  top  of  the  next 
range  of  hills  a  large  deposit  of  clean  massive  quartz  is  being  quarried  for  use  as  flux  in  the 
smelters.  The  rock  is  lowered  in  counter- balanced  cars  on  a  double  track  surface  tram-road 
one-quarter  mile  long  built  entirely  on  trestles  and  at  an  incline  of  about  80  feet.  From  the 
ore  pocket  at  the  foot  it  is  hauled  in  sleighs  or  wagons  across  the  flat  to  the  crushing  plant  at 
the  Ccpper  Cliff  rock  house.  The  daily  output  amounts  to  about  100  tons,  but  may  vary 
considerably  depending  on  requirements. 

Smelters  and  Boast  Heaps. 
At  the  east  smelter  several  furnaces  have  been  kept  in  blast  since  June  last,  working  on 
the  incompletely  roasted  portions  of  the  ore  in  the  roast-heaps.  The  low  grade  matte  fonned 
is  spilled,  re-roasted  and  then  smelted  again  at  the  west  smelter  plant.  Operations  at  the  old 
smelter  were  to  be  discontinued  for  some  time  and  probably  for  good.  Most  of  the  furnaces 
at  the  west  smelter  continued  in  blast  during  the  year,  though  in  the  early  part  of  1902  pro- 
duction slacked  off.  At  the  beginning  of  1903,  however,  the  rate  of  output  from  both  plants 
exceeded  that  of  any  previous  period. 

Two  of  the  furnaces  have  been  altered  to  withetanl  a  hot  blast  at  increased  pressure  for 
the  purpose  of  making  pyritic  smelting  tests  of  the  raw  ore.  The  results  of  the  initial  runs 
seem  to  indicate  that  the  new  process  will  allow  of  successful  adoption  with  these  ores,  and  if 
so  a  great  saving  will  be  effected  in  fuel  consumption  and  in  expense  of  roasting.  The  hot 
blast  is  generated  in  a  large  specially  constructed  brick  stove,  and  for  operation  with  this  a 
specially  designed  brick  furnace  is  being  built. 

Two  slag  elevators  have  been  erected  in  front  of  the  furnace  building  for  the  disposal  of 
all  slag  not  used  for  making  ground  about  the  works.  The  blower  plant  has  reached  the  full 
capacity  of  the  building  by  the  addition  of  the  sixth  complete  blower  unit  of  the  Connersville 
type  of  machine. 

Of  the  three  roast  yards  only  Nos.  1  and  3  continue  in  full  swing.  No.  2  is  to  be  abandoned 
as  soon  as  the  present  heaps  burn  out.  Its  location  is  disagreeably  near  the  town  and  works. 
Dan  McKinnon  now  has  charge  as  contractor  of  all  the  roasting  operations  At  No.  1  yard  the 
heaps  number  about  25,  and  at  No.  3  or  the  west  yard  about  40,  of  which  half  are  composed  of 
spilled  matte.  Dangerous  methods  of  thawing  the  dynamite  are  still  in  practice,  which 
necessitated  a  repetition  of  last  year's  instructions. 

Ontario  Smeltinq  Works. 
The  Ontario  Smelting  Works  have  been  sold  out  entirely  to  the  Canadian  Copper  Company 
and  are  now  operated  under  the  direction  of  that  company's  staff  at  Copper  Cliff.  The  work  of 
raising  the  grade  of  the  Canadian  Copper  Company's  matte  prior  to  shipment  to  New  Jersey 
for  refining  has  progressed  steadily  at  this  smelter  during  the  past  year.  The  management  of 
the  works  was  placed  in  the  hands  of  Mr.  H.  J.  B.  Baird  on  the  resignation  of  Mr.  T.  W. 
Stiles,  and  under  him  the  number  of  employees  has  varied  from  175  to  200,  with  an  addition 
at  the  present  time  to  this  number  of  about  50  on  account  of  the  new  construction  work. 

The  capacity  of  the  plant  hitherto  has  been  limited  by  the  calcine'rs  to  about  half  the 
matte  output  of  the  adjoining  smelters  of  the  Canadian  Copper  Company,  which  is  150  tons 
per  day,  so  that  the  other  half  has  had  to  be  enriched  as  well  as  refined  in  the  United  States. 
In  order  to  be  able  to  handle  everything  here  alterations  and  additions  to  the  plant  were  begun 
several  months  ago,  to  be  completed  and  the  new  plant  put  in  operation  by  April  next.    The  two 
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original  Brown  calciners  have  been  lengthened  from  their  former  measurement  of  140  feet  to  206 
feet  and  210  feet  respectively  and  the  building  enlarged  to  tit.  For  the  third  or  new  calciner 
which  is  200  feet  in  length  and  nearly  completed,  a  new  structure  has  been  erected.  This  will  give 
double  the  roasting  capacity  for  the  powdered  matte.  By  incorporating  a  briquetting  machine 
for  the  roasted  fines,  one  of  the  present  two  furnaces  will  be  able  to  take  care  of  the  full  150- 
tons  a  day.  The  foundations  for  this  briquetting  plant  are  now  in  the  course  of  construction. 
A  third  boiler  of  120-h.p.  has  been  installed  alongside  the  other. 

GERTRUDE     MINE. 

Considerable  activity  has  marked  the  progress  of  this  mine  during  the  past  year,  largely 
on  account  of  the  completion  and  continuous  operation  of  the  smelter  since  early  last  spring  ; 
thus  necessitating  the  raising  of  much  more  ore  than  formerly,  which  in  turn  required  addi- 
tional power  at  the  old  plants  and  the  erection  of  new  ones.  Three  of  the  four  mines  have 
been  reopened  on  fair-sized  bodies  of  ore,  and  although  one  of  these  has  suspended  work,  the 
other  two  produce  about  200  tons  a  day,  of  which  180  go  to  the  roast  heaps  at  the  smelter 
^rounds,  the  remaining  20  from  which  the  copper  pyrites  has  been  cobbed  as  clean  as 
possible  being  shipped  to  the  Lake  Superior  Power  Company's  sulphite  works  at  Sauk  Ste. 
Marie,  Out.  There,  after  the  extraction  of  the  sulphur,  the  sweet-roasted  ore  is  to  be  smelted 
in  the  ferro-nickel  plant  for  the  direct  production  of  nickel  steel. 

No.  1  shaft  :  The  former  depth  of  120  feet  is  not  increased,  but  the  shaft  has 
been  widened  out  to  a  size  of  50  feet  by  60  feet,  for  a  depth  of  50  feet,  partly  as  a 
stope  extending  under  a  heavy  arch  on  the  west  side  ;  out  of  the  other  side,  but  at 
only  35  feet  depth  a  trench  runs  75  feet  east  narrowing  down  towards  the  far  end 
from  50  feet  to  20  feet.  From  the  south  side  of  this  a  crosscut  explores  south  60 
feet  ;  and  under  most  of  the  north  wall  a  low  stope  has  been  cut  out,  apparently  along  a  branch  of 
the  ore  body.  Several  of  the  faces  of  this  working  are  covered  with  shattered  or  fractured  rocks 
which  will  require  careful  scaling  from  day  to  day  to  avoid  accident  to  the  men  working  below. 
The  system  of  raising  the  ore  by  means  of  a  heavy  swinging  arm  derrick  is  somewhat  awkward, 
and  not  infrequently  attended  with  danger  to  the  miners.  It  might  advantageously  be  replaced 
by  some  more  easily  controlled  method,  such  as  a  skip  road.  The  surface  plant  comprises  a 
double  drum  hoist  and  small  boiler  installed  at  one  end  of  a  temporary  shed  :  the  other  end  of 
the  sheds  forms  the  dry  room. 

No.  2  shaft:  Sincere-opening  here  the  entire  work  has  consisted  in  stoping,  and  now 
from  the  south  drifts  on  the  2nd  or  71-foot  level  underground  one  large  stope  extends  up  to 
the  surface  on  a  steep  rise  to  the  south,  in  size  80  feet  long  by  25  feet  wide  by  20  to  10  feet 
hi^h  to  the  arched  roof  left  over  the  north  portion.  The  ore  is  all  hoisted  out  of  the  old  shaft 
by  the  cage,  for  which  a  new  head  frame  and  ore  pocket  combined  have  been  erected.  The 
new  hoist  house  stands  75  feet  to  the  east  and  contains  a  40-h.p.  return  tubular  boiler,  and 
double  cylinder,  single  3-foot  drum  hoist  engine.  The  ore  from  this  bin  is  transported  by 
rail  to  the  rock  house  at  No.  4  shaft  where  it  is  crushed  and  sorted. 

No.  3  shaft  remains  closed. 

No.  4  shaft :  Development  was  continued  on  the  one  level  for  a  period  of  three  months  during 
1  -st  spring,  several  hundred  tons  of  ore  being  raised.  The  depth  of  the  shaft  remains  the  same 
First  level,  depth  45  feet ;  west  drift  100  feet  with  the  first  50  feet  stoped  out  14  feet  wide  and 
up  "to  a  roof  gradually  rising  to  the  surface  at  the  face  ;  east  drift  60  feet,  with  a  stope  extend- 
ing in  16  feet,,  in  size  16  by  16  feet. 

The  ore  body  in  No.  1  trends  east  and  west  heading  directly  for  that  in  No.  4  shaft  750 
feet  wesf;  but  explorations  have  not  yet  demonstrated  whether  there  is  any  connection  between 
the  two.     In  No.    1  large    masses   of  clean   ore,    together   with   other  mixed  areas,    cover  the 
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working  faces  of  the  stope,  similar  to  the  deposit  in  No.  2  mine,  and  both  ore  bodies  give 
promise  of  continuity  beyond  the  present  levels.  Pyrrhotite  forms  by  far  the  most  abundant 
sulphide,  the  chalcopyrite  content  being  only  in  scattered  pockets  and  stringers. 

At  the  rock  house  the  power   plant   has   been   increased   by   a  second  60-h.p   boiler  ;  and 
shortly  the  present  double,  12  by  15  inch  j*w  crusher  will  be  replaced  by  a  single  15  by  30  inch 
Blake  of  larger  capacity  now  on  hand.     A  number  of  new  dwellings  have  been  built  about  the 
roperty  both  by  the  company  and  by  private  parties. 

It  was  necessary  to  give  instructions  for  the  immediate  employment  of  safe  methods  of 
storing  and  thawing  the  dynamite,  the  present  practice  at  both  the  working  mines  being 
dangerous. 

The  smelter  reached  completion  early  in  June  1902,  and  has  since  run  steadily,  putting 
through  from  100  to  160  tons  of  roasted  ore  per  day.  The  matte  has  been  allowed  to  accumu- 
late until  now  about  1,700  tons  are  on  hand.  This  will  be  shipped  later  to  the  converter  plant 
now  in  course  of  erection  at  Sault  Ste.  Marie,  Ont.,  or  elsewhere  to  be  refined.  The  nickel- 
copper  content  in  this  matte  averages  29  per  cent.,  the  proportion  of  nickel  to  copper  being  as 
2  is  to  1. 

The  plant  consists  of  one  water-jacketted  furnace  with  forehearths,  a  50-h.p.  boiler,  a 
Connersville  blower  with  engine,  dynamo  and  engine,  ore  and  coke  bins,  a  slag  elevator,  and 
other  accessories.  It  is  the  company's  intention  to  add  two  more  Herreshoff  furnaces  each  of 
one-third  greater  capacity  than  the  present  one  and  to  supplement  them  with  all  other  neces- 
sary additions.  As  parts  of  the  new  plant  have  already  arrived,  probably  the  increases  will  be 
effected  during  the  coming  summer. 

Since  November  last  the  roast  heaps  have  been  gradually  diminishing  in  numbers  because 
of  the  temporary  cessation  of  shipments  of  ore  from  the  Elsie  mine.  There  are  still  seven  with 
more  of  Gertrude  ore  building. 

Under  superintendent  Thos.  Travers  are  mine  foreman  Thos.  Williams  and  smelter  fore- 
man Alex.  McPhee.  At  date  of  inspection,  2nd  February  1903,  there  were  140  employees, 
about  the  usual  number,  on  the  roll. 

ELSIE    MINE. 

In  November  last  all  mining  work  was  suspended  to  allow  of  shifting  the  surface  plant 
from  the  north  or  hanging-wall  side  of  the  open  pit  to  the  more  solid  south  or  foot- wall  side, 
and  of  erecting  more  elaborate  works.  Later  when  prevented  by  the  frost  from  setting  the 
foundations,  all  hands  were  laid  off  until  April.  The  erection  of  the  new  building  will  then  be 
rushed  in  order  to  resume  ore  production  as  soon  as  possible.  The  open  pit  with  its  flat  incline 
of  about  30°  north  was  gradually  undermining  the  ground  now  occupied  by  the  power  and  other 
houses  and  the  shaft  head-frame,  forcing  the  vacation  of  that  site.  The  enlarged  plant 
will  consist  largely  of  new  machinery  of  considerably  greater  capacity,  and  will  include  a  rock 
house  for  crushing  and  sorting  prior  to  shipment  to  the  Gertrude  roast  yards  and  smelter. 

A  large  gang  of  wood-cutters  were,  at  time  of  inspection,  out  in  the  bush  cutting  and 
bringing  in  the  full  supply  for  the  coming  year. 

VICTORIA    MINE. 

After  a  year's  steady  production  at  the  Victoria  mine  and  reduction  in  the  smelter,  and 
the  development  of  some  of  the  company's  other  properties,  all  activity  ceased  in  December 
1902,  owing  to  a  close-down  at  the  Mond  nickel  refinery  in  Wales  where  the  Victoria  matte  is 
refined. 

The  management  remains  unchanged.  The  number  of  employees  has  been  reduced  to  77, 
outside  of  some  200  axe-men  in  the  bush  cutting  and  drawing  out  cordwood.  To  both  smelter 
and  mine  a  very  large  stock  of  this  fuel  has  already  been  brought  and  piled. 
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The  mining  done  by  the  company  to  the  date  of  inspection,  10th  February  1903,  after 
the  lapse  of  a  year,  is  as  follows  : 

Main  shaft  :  depth  557  feet  (185  feet  increase). 

First  level  :  the  west  open-cast  enlarged  to  a  plan  of  50  feet  by  100  feet  on  the  first  level 
floor,  and  to  70  feet  by  125  feet  at  surface,  narrowing  down  to  a  width  of  6  feet  for  the  last 
40  feet  on  the  east  or  shaft  side  ;  the  east  open-cast  enlarged  to  a  plan  of  50  feet  by  80  feet 
from  surface  down  to  first  level,  but  below  this  to  the  floor  on  the  second  level  remaining  about 
the  same. 

Second  level  :  the  west  stope  considerably  enlarged,  now  45  feet  in  width,  while  the 
rising  drift  connecting  the  top  of  stope  with  the  floor  of  the  west  open-cast  has  now  a  cross- 
section  25  feet  square. 

Third  level  :  out  of  the  top  of  the  old  west  stope  a  25-foot  upraise  driven  connecting  with 
the  second  level,  and  from  the  bottom  another  large  branch  stope  opened  out  110  feet  in 
length  on  a  45°  rise  north,  in  size  30  feet  by  35  at  bottom,  and  10  feet  by  15  feet  at  top  ;  in 
the  east  stope  the  numerous  branch  drifts  have  now  disappeared  into  one  unbroken  opening 
which  curves  back  west  for  90  feet  on  a  50-foot  rise  up  over  the  level  drift,  20  feet  by  30  feet 
in  cross  section,  and  runs  up  east  65  feet  at  the  same  rise,  15-feet  by  25  feet  in  size,  the  roof 
between  the  two  arms  descending  to  within  40  feet  of  the  level. 

Fourth  level  :  the  west  stope  carried  10  feet  higher  to  60  feet  in  all,  maintaining  about 
the  same  size  of  30  feet  by  30  feet,  and  ending  in  a  10  by  15-foot  upraise  to  the  third  level  ; 
east  drift,  270  feet  (79  feet  increase),  with  at  65  feet  in  a  branch  drift  100  feet  northeast,  and 
at  the  junction  a  small  overhead  stope  ;  at  210  feet  in,  the  east  stope  started,  50  feet  in  length 
by  20  feet  high  and  20  feet  wide. 

Fifth  level;  west  drift  65  feet  (60  feet  increase)  with  a  short  stope  in  the  middle  of  drift  6 
feet  high  by  17  feet  wide;  east  drift  223  feet  (203  feet  increase.) 

Sixth  level;  (new),  depth  454  feet,  with  shaft  station  on  north  side;  east  drift  133  feet. 
Seventh  level:  (new),  depth  540  feet,  with  shaft  station  on  north  side;  east  drift  27  feet. 
The  timbering  of  the  two  cage-ways  and  ladder-way  compartments  continues  down  to  the 
seventh  level.  The  mine  pumps  are  located  in  the  shaft  sump,  and  on  the  seventh  and  fourth 
levels.  An  auxiliary  air  hoist  set  up  in  the  seventh  level  station  operates  the  bucket  below 
this  level  in  the  continuation  of  the  shaft.  Two  other  outlets  besides  the  main  shaft  exist  from 
the  underground  workings  by  way  of  the  stopes  and  open  casts  :  from  the  fourth  level  on  the 
west  side  and  from  the  second  on  the  east  side. 

A  large  amount  of  diamond  drilling  has  been  carried  on  up  to  the  present  time  from  the 
underground  levels,  viz  ,  from  the  face  of  the  third  level  west;  from  the  floor  at  the  face  of  the 
fourth  level  east;  from  the  floor  of  the  west  stope  fifth  level;  from  the  floor  of  the  seventh  level 
station.  By  these  holes  the  west  ore  body  has  been  defined  below  the  fifth  level,  where  last 
stuped  on,  to  a  vertical  depth  from  the  surface  of  650  feet,  and  already  has  been  partially 
blocked  out  on  the  lower  levels,  preparatory  to  stoping.  The  east  ore  body  has  been  defined 
only  down  to  the  fifth  level  by  the  holes  from  the  fourth  level,  and  by  the  east  drift  on  the 
fifth  which  has  just  tapped  it. 

In  the  old  stopes,  particularly  below  the  second  level,  there  yet  remains  considerable  ore 
iu  place,  while  in  the  bottom  levels  the  ore  has  hardly  been  touched.  A  large  quantity  of 
broken  ore  lies  in  the  different  stopes  ready  for  removal  when  recpuired. 

No.  3  shaft  situated  about  one-half  mile  northwest  of  the  main  shaft  was  further  developed 
last  summer.  It  has  attained  a  depth  of  102  feet,  with  the  first  level  just  commenced,  but  the 
second,  at  96  feet  depth,  driven  a  total  length  of  220  feet  on  both  sides  of  the  shaft. 

No.  4  shaft,  about  600  feet  east  of  the  main  shaft,  was  opened  out  during  the  past  year, 
and  a  hoist  and  shaft  house  erected  in  the  latter,  a  small   hoisting  plant  similar  to  that  of  ^so.  3 
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mine  being  set  up.  The  compressed  air  for  drilling  was  taken  from  the  power  house  at  the 
main  workings.  The  shaft  was  sunk  201  feet,  vertical.  First  level  47  feet  deep;  drifting 
northeast  12  feet,  and  south  60  feet.  Second  level,  depth  129  feet;  drifting  northeast  25  feet, 
and  south  50  feet.  These  two  drifts  branch  out  from  a  shaft  chamber  20  feet  by  35  feet  in  plan. 

Both  these  shafts  were  reopened  rather  for  the  purpose  of  exploiting  other  nickeliferous 
deposits  than  with  any  idea  of  immediate  stoping  for  the  production  of  more  ore. 

Two  other  mines  were  operated  during  the  year  by  The  Mond  Nickel  Company,  under  the 
management  of  the  Victoria  mine  staff,  all  the  ore  produced  b3ing  shipped  at  once  to  the 
Victoria  mines  smelter  to  be  treated.  These  mines  are  the  North  Star  on  part  of  Ion  9  in  the 
secorM  concession,  and  part  of  lot  9  in  the  third  concession  of  Snider  township,  situated  a 
mile  northeast  of  the  Creighton  mine  ;  and  the  Little  Stobie  on  the  north  half  of  lot  6  in  the 
first  concession  of  Blezard  township,  between  Stobie  and  Blezard  mines.  From  the  North 
Star  4,724  tons  of  ore  were  extracted,  and  from  the  Little  Stobie  1,584  tons. 

At  the  Victoria  mine  the  condenser  is  now  in  operation  in  conjunction  with  the  hoists 
and  engines  of  the  power  house  and,  as  part  of  that  plant,  an  8  by  5  by  10  duplex  Snow  pump 
has  been  installed. 

Recommendations  given  at  the  last  inspection  for  the  safe  handling  of  explosives  have 
been  complied  with. 

The  smelter  continued  in  steady  operation  until  the  latter  part  of  December.  Since  then 
some  alterations  have  been  going  forward  on  one  of  the  two  furnaces  for  the  purpose  of  making 
pyritic  smelting  tests  on  the  raw  ore,  and  the  necessary  hot  blast  stove  is  now  about  completed. 
After  some  demonstration  runs  on  this  method  regular  smelting  will  probably  continue. 

Mica   Mines. 

The  number  of  active  mines  in  the  mica  field  of  eastern  Ontario  remains  about  the  same 
as  at  this  time  a  year  ago,  although  some  of  those  then  in  operation  have  again  closed  down 
and  their  places  have  been  taken  by  others.  Of  the  new  properties  several  are  prospects,  and 
others  are  old  mines  which  have  lain  idle  for  a  period.  As  a  result  of  the  increased  scale 
of  production  at  a  few  of  the  largest  of  the  mines,  the  year's  output  is  considerably  greater 
than  ever  before,  as  will  be  seen  by  a  comparison  of  the  following  figures.  In  l!»01  the 
production  amounted  to  854,000  lb.  valued  at  $39,780,  and  in  1902  to  1,998,000  lb.  valued 
at  $102  100. 

A  gradual  change  has  come  about  during  the  past  two  or  three  years  in  the  demand  by  the 
trade  for  the  large  and  small  sizes  of  mica  respectively,  induced  by  improvements  in  the 
methods  of  utilizing  the  material  in  electric  insulation.  Now,  instead  of  the  larger  sizes  (3  by 
5.  4  by  6,  5  by  7-inch  and  up)  alone  supplying  the  needs  and  thereby  bringing  fancy  prices 
their  use  has  diminished  to  such  an  extent,  with  a  corresponding  increase  in  the  demand  and 
price  for  the  small  sizes  (1  by  3,  2  by  3  and  2  by  4-inch),  that  at  many  of  the  larae  mines  all 
the  product  is  ruthlessly  cut  down  to  the  latter  dimensions.  This,  while  it  may  appear  to 
strip  the  smaller  mines  of  their  main  source  of  profit  does  not  really  do  so,  since  now  jjractic- 
ally  all  of  the  mica  may  be  marketed,  and  at  considerably  better  figures  for  the  small  sizes 
than  ever  prevailed  before  ;  besides  which  there  wil  remain  much  less  waste  than  when 
trimming  for  the  larger  sizes  only.  The  probability  is  that  the  prices  for  these  smaller  sizes 
will  never  be  less  than  at  present,  but  on  the  other  hand  that  they  will  increase  a  little  until  some 
uniform  figure  is  established  for  a  unit  of  size  on  the  run-of-mine  mica,  to  vary  more  with  the 
quality  than  the  size. 

There  is  a  movement  on  foot  now  to  even  utilize  the  1  by  2  inch  grade,  up  to  the  present 
considered  scrap,  and  if  this  proves  profitable,  as  there  appears  every  reason  to  believe  it  will, 
those  who  have  stored  away  their  trimmings  against  such  an  event  will  reap  a  rich  reward. 
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The  advance  in  the  art  of  mica  insulation  in  electrical  apparatus,  which  has  caused  this 
change  in  the  market  requirements,  is  due  to  the  successful  and  practically  universal  adapt- 
ation of  the  manufactured  mica  board,  also  called  micanite  or  other  similar  name.  This  may 
be  sawed,  bent  or  moulded  into  any  desired  shape  so  readily  that  it  has  almost  entirely  replaced 
the  natural  mica  crystal.  One  of  its  chief  advantages  over  the  latter  is  its  inability  to  split  up 
or  cleave. 

Micanite  or  mica  board  is  made  by  building  up  layer  after  layer  of  the  thinnest  mica  flakes, 
with  a  coating  of  a  special  cement  or  adhesive  containing  shellac  between  the  layers,  and  then 
subjecting  the  whole  to  hydraulic  pressure.  The  resultant  hard  board  is  then  planed  and 
sawn  up  as  desired.  The  boards  are  made  in  sizes  usually  about  3  by  4  feet  square'by  any 
thickness  up  to  an  inch  or  so. 

The  mica  market  is  to-day  in  a  better— steadier— condition  than  it  has  ever  been  before. 
The  demand  for  any  and  all  sizes  and  for  even  the  most  inferior  grades  is  strong  enough  to 
absorb  the  miners'  output  at  ( nee  and  to  leave  most  of  the  trimming  shops  short  of  their 
usual  excess  stock. 

RAYMOND     MINE. 

This  new  property,  though  now  closed  down,  produced  a  considerable  tonnage  of  good 
amber  mica  during  the  period  of  operation  from  July  to  November  1902.  It  covers  the  south 
part  of  lot  22,  in  the  eleventh  concession, of  Loughboro  township,  Frontenac  county,  and  is 
situated  about  2  miles  northeast  of  Perth  Road.  The  owners  are  Messrs.  Stevens,  Franklin 
and  Kent  Bros.,  of  Kingston.     Development  may  be  resumed  this  season. 

BEAR  LAKE  MINE. 

Mining  here  continued  for  about  three  months  after  last  inspection  :J  with  the  same  small 
force  and  the  production  of  nearly  two  tons  of  thumb-trimmed  mica.  Again  in  the  fall  another 
month 's  prospecting  work  was  spent  over  the  surface,  but  no  quantity  of  mica  was  raised. 
Production  will  probably  start  again  this  season. 

LACEV  MINE. 

Considerable  progress  has  been  made  in  the  steady  derelopment  of  this  property  both 
above  and  below  ground  during  the  past  year.  The  number  of  employees  has  averaged  48,  and 
at  date  of  inspection  was  56,  over  double  that  of  a  year  ago,  the  management  remaining 
the  same. 

V\  ith  the  opening  of  new  and  lower  levels  underground  the  mica  body  has  been  found 
gradually  expanding  downwards  as  from  the  apex  of  a  pyramid,  and  what  is  of  as  much 
importance  the  quality  and  quantity  of  the  mica  is  keeping  pace.  Instead  of  generally  small 
and  scattered  crystals  through  the  matrix,  as  occurs  in  most  other  mines  of  the  region,  the 
mica  in  the  Lacey  workings  is  almost  massive,  the  diameter  of  the  crystals  being  generally 
more  than  a  foot,  and  as  great  as  7  feet  with  a  thickness  of  equal  dimensions,  from  which 
immense  cuts  of  clear  mica  are  taken.  There  are  also  of  course  numerous  small  mica  crystals 
but  these  confine  themselves  pretty  well  to  the  more  barren  portions  of  the  deposit.  All  the 
mica  is  of  first-class  quality. 

Now,  instead  of  partially  trimming  the  mica  at  the  mine  as  formerly,  the  trimming  shop 
has  been  done  away  with,  as  also  the  mica  storehouse,  and  all  mica  simply  rough-culled  on 
the  shafthouse  floor  and  immediately  barrelled  and  hauled  to  Sydenham  for  sh'pfcnent  to  the 
company's  new  trimming  shops  at  Ottawa  (replacing  those  at  Sydenham). 


3  Bar.  Mines,  Vo!   XI,  pp.  268-9 
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The  main  shift  has  reached  a  depth  of  135  feet  (25  feet  increase),  the  still  advancing 
bottom  reduced  in  size  to  12  by  20  feet,  later  to  be  enlarged  to  about  20  feet  by  20  feet.  It 
has  maintained  the  same  incline  of  84'  northeast.  First  level,  depth  60  feet  ;  the  former  depth 
of  45  feet  has  since  been  increased  by  taking  out  of  the  old  floor  a  bench  or  underhand 
stope  15  feet  deep,  from  the  main  shaft  back  to  the  air  shaft.  The  one  drift  southeast  is  on 
the  new  level,  in  length  255  feet,  m  ide  up  of  several  sharp  turns.  At  85  feet  depth  in  shaft  a 
sub-level  runs  30  feet  northwest.  At  95  feet  depth  another  runs  southeasterly  42  feet.  Second 
level,  depth  117  feet  ;  southeast  drift  30  feet,  with  branches  east  75  feet  and  south  50  feet  ; 
northwest  drift,  45  feet.  Most  of  these  drifts  are  wide  and  high,  serving  as  well  for  the  stopes 
from  which  the  mica  is  taken.  Occasional  pillars  are  left  supporting  the  walls  and  roofs  along 
the  irregular  drifts.  Solidly  placed  stulls  and  lagging  protect  the  first  level  between  the  two 
shafts  from  loose  rocks  in  the  soft  roof.  Down  the  main  shaft  complete  stagings  are  placed  at 
the  levels  and  sub-levels,  these  being  pierced  by  the  skid  road  for  the  bucket  and  by  the  ladder- 
way.  For  the  lower  levels  the  ladderway  is  transferred  to  this  shaft,  descending  down  the  air 
shaft  only  to  the  first  level.  Ventilation  is  satisfactory,  and  one  pump  is  easily  sufficient  to 
keep  down  the  small  amount  of  water.     Sinking  in  the  shaft  continues. 

Other  mining  progressed  over  the  surface  of  the  property  in  an  exploratory  way,  two 
shafts  being  sunk,  one  at  200  feet  south  of  the  main  shaft  to  a  depth  of  40  feet  on  the  incline, 
and  the  other  at  a  greater  distance  east  to  a  depth  of  30  feet  also  on  the  incline. 

On  the  erection  of  the  35-foot  head  frame  over  the  shaft  and  beside  the  power  house  these 
two  buildings  were  then  thrown  into  one  and  the  new  plant  of  boiler  and  hoist  engine  set  in 
operation.  Several  new  buildings,  including  a  boarding  house,  have  been  built,  and  a  dry 
room  made  out  of  the  old  mica  shop.  The  practices  followed  in  the  storing  and  handling  of 
the  explosives  were  not  satisfactory,  and  advice  for  safe  methods  was  given. 

m'clatchey  mine. 

The  recent  owners,  Messrs  McClatchey  and  Hayden  of  Belleville,  sold  their  entire  interest 
in  this  property  last  July  to  J.  W.  Trousdale  of  Sydenham,  the  present  operator.  Develop- 
ment continued  fairly  steadily  during  the  year  and  for  the  latter  half  under  the  new  manage- 
ment, with  foreman  E.  K.  Kellar  and  a  force  of  7  miners,  the  output  for  this  period  amounting 
to  15  tons  rough  mica. 

The  shaft  has  been  sunk  to  a  depth  of  100  feet,  gradually  widening  out  to  a  cross  section 
at  the  bottom  of  8  feet  by  30  f«et  and  increasing  in  incline  from  80°  to  vertical.  The  rock  is 
raised  by  derrick,  bucket  and  horse  whim.  A  portion  of  the  trimming  shop  has  been  converted 
into  living  quarters,  and  another  blacksmith  shop  has  been  built.  The  unsafe  practices  which 
prevailed  in  the  handling  of  the  explosives  were  prohibited  and  proper  methods  advised,  and 
also  several  changes  recommended  in  the  underground  workings. 

STONESS  MINE. 

Latterly  production  at  this  mine  has  fallen  off  very  appreciably  on  account  of  the  enforced 
curtailment  of  sinking  in  the  main  shaft,  due  to  lack  of  fuel  for  power  to  pump  out  water  and 
operate  the  drills.  The  shaft  reached  a  depth  of  425  feet  (71  feet  increase)  maintaining  about 
the  same  size  of  20  feet  by  30  feet  and  incline  of  25°  north,  but  has  now  been  allowed  to  fill 
up  to  the  225-foot  level.  At  135  feet  depth  a  branch  drift  runs  northeast  30  feet  where  the 
remainder  of  a  show  of  mioa  was  taken  out.  At  201  feet  depth,  the  southeast  drift  turned 
north  parallel  to  the  shaft  and  inclining  up,  in  length  30  feet,  in  height  25  feet,  and  width  8 
Seet,  leaving  a  wall  a  few  feet  thick  between  it^nd   the  main  shaft.     This  drift  followed  and 
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removed  the  mica  from  a  small  vein  or  chute  parallel  to  the  large  body.  From  the  opposite 
side  of  the  shaft  another  crosscut  was  being  driven  west,  in  length  to  date  of  inspection  27 
feet,  prospecting  a  body  of  calcite  for  a  show  of  mica. 

According  to  the  manager,  the  mica  still  holds  good  in  the  bottom  of  the  shaft,  though  in 
less  quantity  than  formerly,  the  vein  or  chute  measuring  but  7  feet  in  width  by  20  feet  in 
height.  All  down  the  shaft  workings  the  walls  and  faces  are  being  systematically  robbed  of 
any  remaining  crystals  of  mica.  As  a  result  the  timbers  have  been  damaged  at  several  places 
and  will  require  replacing  or  bracing. 

Several  other  shafts  in  sight  of  the  Stoness  workings  have  been  further  developed  during 
the  year.  One  at  100  feet  west  was  sunk  30  feet  inclining  north.  Another  at  1,000  feet  west 
is  also  30  feet  deep  inclining  north.  The  pit  at  000  feet  north  was  continued  down  a&  a  shaft 
to  35  feet  depth  inclining  north.  All  of  these  have  been  shut  down  for  the  winter  months. 
On  lot  5  in  the  thirteenth  concession,  and  at  one  half  mile  northwest  of  the  Stoness  mine. two 
other  pits  are  now  in  operation  after  a  period  of  idleness  of  two  years.  The  two  workings  lie 
150  feet  apart,  the  northwest  one  12  feet  deep  by  8  by  10  feet  in  plan  with  a  25-foot  drift  east 
from  the  bottom  ;  and  the  southeast  one  20  feet  deep  by  8  feet  wide  by  18  feet  long.  To  the 
north  of  thi3  25  feet  is  another  bid  pit  of  about  the  same  size  and  depth,  not  yet  re-opened. 
The  rock  exposed  in  the  pits  is  mainly  pyroxene  bounded  by  a  formation  of  granite,  with  but 
a  poor  show  as  yet  of  mica,  the  development  being  undertaken  rather  in  the  hope  that  the 
satisfactory  indications  will  expose  more  mica  later.  A  boiler  of  12-h.  p.  furnishes  steam  for 
the  one  machine  drill.     The  only  other  house  is  the  mica  shop. 

At  the  Stoness  camp  a  new  oil  house  has  been  built  in  a  satisfactory  location  following 
instructions  given  at  the  last  inspection.     The  force  numbers  20,  under  foreman  Jas.  Jones. 

PIKE  LAKE  MINE. 

The  lease  of  this  uiine  has  been  transferred  to  Messrs.  D.  Farry,  of  Ottawa,  and  P.  C. 
McParland  of  Micaville,  who  re-opened  the  workings  about  the  first  of  November,  H»02.  Tho 
force  of  three  men  has  since  then  enlarged  some  of  the  old  pits,  both  by  a  little  sinking  in  some 
and  drifting  back  in  the  walls  of  others,  as  a  result  of  which  some  five  tons  of  rough  white 
mica  have  been  obtained.  The  mica  deposits  in  these  pits  have  not  altered  appreciably 
under  the  new  development,  but  continue  to  carry  fairly  uniform  amounts  of  mica, 
and  probably  the  other  openings  if  further  prospected  would  produce  an  equally  good  grade 
and  quantity.  At  the  best,  however,  the  clear  cuts  of  mica  seldom  exceed  a  2  by  3  inch  size. 
Instructions  were  left  for  much  needed  improvements  in  the  present  reckless  methods  of 
handling  the  explosives. 

m'laren's    mica  mink. 

Operations  continued  here  steadily  until  last  March,  by  which  time  the  open  trench  (the 
only  working)  had  been  lengthened  a  few  feet  at  both  ends  over  the  former  length'  of  80  feet 
and  deepened  5  feet  to  about  13  feet  in  all,  several  tons  more  of  finished  mica  being  obtained 
and  also  a  quantity  of  apatite,  or  phosphate,  as  it  is  usually  called.  The  mica  deposit  had 
however  by  this  time  pinched  out  at  both  ends,  and  dipped  south  past  beyond  the  property's 
south  boundary  line  to  which  it  ran  parallel,  so  that  though  the  show  of  mica  in  the  bottom  of 
the  trench  remains  good  the  mine  has  been  abandoned  and  all  surface  plant  removed.  This 
information  was  given  me  by  Mr.  John  Adams,  mica  dealer,  Perth. 

MARTHA    MINE. 

The  Mica  Manufacturing  Company  re-opened  this  mine  last  spring  and  during  the  wo 
succeeding  months  produced  about  35  tons  rough  mica,  after  which  they  again  shut  down. 
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Now,  however,  Mr.  T.  T.  Smith,  the  foreman  of  former  operations,  has  secured  a  lease  of  the 
mine  from  the  company,  and  again  started  the  pumps  unwatering  the  pits,  with  the  intention  of 
continuing  development  and  production  immediately,  his  force  to  number  about  twelve. 

gibsox's  mine. 

This  property  was  transferred  to  Mr.  L.  J.  Gemmell  of  Perth  early  last  year,  and  for  about 
four  months  actively  developed  by  him  with  the  production  of  a  few  tons  of  trimmed  mica. 
According  to  Mr.  Gemmell,  the  mica  body  gradually  pinched  out,  and  as  no  indications  could  be 
found  pointing  to  the  existence  there  of  other  adjoining  or  connected  deposits  the  mine  has 
been  abandoned.  The  mica  was  not  of  the  best  quality,  beinsj  of  a  dark  color  and  fissured,  and 
giving  only  small  cuts-  from  even  the  largest  crystals. 

byrne's  mine. 

The  former  owner,  Mr.  Patrick  Byrne,  sold  this  property  last  year  to  the  General  Electric 
Company,  of  Schenectady,  N.Y.,  but  as  yet  no  resumption  of  development  and  production  has 
taken  place. 

HANLAN    MINE. 

This  mine  was  transferred  last  May  by  Webster  and  Company  to  the  General  Electric 
Company  of  Schenectady,  N.Y.,  and  since  September  active  development  has  marked  the  pro- 
gress of  operations  under  the  new  management.  Mines  superintendent  G.  W,  McNaughton  is 
in  charge,  with  foreman  Samuel  Cordick  and  a  force  of  28  men. 

The  main  and  only  working  consists  of  one  open  stope  from  the  surface  down,  following 
along  the  strike  and  dip  of  the  vein.  It  now  measures  60  feet  deep,  by  50  feet  long  at  surface 
and  75  feet  at  bottom,  by  8  feet  to  10  feet  wide  on  an  80°  dip  east,  the  strike  of  the  vein — or 
ength  of  the  stope — running  north  and  south.  In  the  future  development  a  shaft  will  be  sunk 
out  of  the  south  end  to  a  depth  of  about  12  feet  or  two  stope  benches  in  advance  of  the  floor 
level,  and  the  rock  stoped  away  underhand  to  it  ;  and  from  the  north  drift,  kept  a  little  ahead 
of  the  north  face  of  the  main  stope,  the  roof  will  be  carried  up  to  the  surface  with  the  advance 
north  of  the  whole  face.  A  solid  set  of  stulls  and  lagging  covers  the  stope  at  the  surface,  and 
below  this  three  other  similar  lines  of  timbers  run  from  end  to  end  of  the  working  as  a  support 
t.o  the  somewhat  shattered  hanging  wall  and  a  protection  to  the  miners.  Through  these  one 
pumpway,  two  skid  roads  for  the  bucket,  and  one  ladderway  descend,  the  bucket  being 
dropped  down  either  road  by  the  swinging  arm  derrick. 

At  50  ieet  north  of  the  main  working  another  pit  was  sunk  three  years  ago,  20  feet  deop 
by  20  by  20  feet  in  plan,  producing  good  mica  to  the  bottom  ;  and  for  50  feet  or  so  farther  north, 
to  the  northern  boundary  line  of  the  location,  other  mica  shows  outcrop,  which  when  taken 
together  would  indicate  that  but  one  vein  extends  through  them  all.  For  a  distance  of  200  feet 
south  of  the  main  mine  the  vein  disappears  beneath  a  swamp,  but  good  mica  crystals  cover  the 
south  face  of  the  underground  stope  pointing  to  the  vein's  continuation  in  that  direction  also. 
All  the  mica  has  been  removed  from  the  vein  from  wall  to  wall  as  the  work  proceeded.  Latterly 
a  production  of  from  5  to  6  barrels,  or  from  1,500  to  1,800  pounds  per  day  of  mica  in  the  rou^h 
state  has  been  attained.  A  large  body  of  phosphate  was  struck  recently  in  the  hanging  wall 
above  the  floor  of  the  stope  and  this  will  be  raised  separately. 

The  surface  plant  remains  about  the  same  except  for  the  new  store  house  250  feet  east  of 
the  mine  buildings.  A  proper  dynamite  magazine  as  well  as  a  separate  shed  for  thawing  this 
explosive  have  not  yet  been  built.     Immediate  attention  to  this  requirement  was  advised. 

Adjoining  the  Hanlan  property  to  the  south  at  about  one-third  mile  distant,  the  old  Cap- 
tain Adams  property  on  lot  12  in  the  sixth  concession  of  N.  Burgess  township  lay  idle  for 
a  number   of    years,   until   last    October    the  General  Electric    Company    took  hold    of   it 

9  M. 
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under  lease  and  resumed  development.  Since  then  the  old  pit  has  been  enlarged  to  35  feet 
deep  by  8  to  10  feet  wide  and  by  15  to  20  feet  long,  with  an  8-foot  drift  out  of  the  north  end. 

From  an  examination  of  this  working  it  appears  that  throughout  a  small  shattered  area  of 
the  formation  of  gray  syenite,  an  eruptive  tongue  of  green  pyroxene  has  been  intruded,  very 
indefinite  and  broken  in  outline  ;  and  that  through  both  of  these  interwoven  rocks  amber  mica 
occurs  in  fair-sized  clear  crystals,  but  as  yet  not  in  large  quantity. 

Hoisting  of  the  rock  is  done  by  bucket,  derrick  and  horse  whim,  and  the  mining  by  a  force 
of  four. 

Other  development  work  was  undertaken  last  fall  in  a  number  of  pits  and  trenches  on  the 
Hanlan  property,  but  at  about  a  quarter  mile  southeast  of  the  main  workings,  and  this  was 
suspended  again  only  a  short  time  ago.  Pits  were  sunk  15  feet  in  one  place,  and  in  several 
others  from  5  to  10  feet,  for  300  feet  along  the  same  line  of  strike,  and  all  showed  up  mica, 
which  would  point  to  the  probability  of  one  vein  running  through  them  all.  Small  quantities  of 
good  amber  crystals  were  raised. 

noble's  bay  mine. 

A  syndicate  composed  of  Perth  gentlemen  and  represented  by  Mr.  J.  M.  Rogers  has  ac- 
quired a  parcel  of  lands  covering  1,444  acres  in  the  township  of  JS".  Burgess,  county  of  Lanark. 
The  properties  comprise  parts  of  lots  2  and  3,  and  all  of  4,  6,  7,  8  and  9,  in  the  fifth  con- 
cession, lots  7  and  23  in  the  sixth  concession,  and  lot  24  in  the  fourth  concession,  all  situat- 
ed on  or  in  the  vicinity  of  Cobles  Bay,  which  is  tributary  to  the  Rideau  waterway  system,  and 
about  9  miles  south  of  Perth. 

Some  of  the  outcrops  were  worked  for  phosphate  about  forty  years  ago,  but  since  then 
practically  nothing  was  done  until  last  September,  when  the  present  owners  began  work  with 
a  force  of  seven,  under  foreman  David  Boyce.  As  a  resirit  four  of  the  old  pits  on  lot  8,  in  the 
fifth  concession,  have  been  deepened  to  about  30  feet,  each  giving  good  shows  of  mica  and  con- 
siderable phosphate. 

A  mica  shop,  storehouse,  stable  and  blacksmith  shop  have  been  erected  on  the  property. 

DONNELLY    MINE. 

This  property  was  several  years  ago  worked  in  a  small  way  for  the  production  of  phosphate 
In  December  last.  Messrs.  Gemmell  and  Thompson,  of  Perth,  re-opened  it  under  lease,  pros- 
pecting the  old  pits  with  results  which  have  been  so  satisfactory  that  already  about  10  tons  of 
rough  mica  has  been  raised,  and  a  mica  body  of  unusual  richness  exposed.  The  mine  is  located 
on  lot  16  in  the  fifth  concession  of  N.  Burgess  township,  Lanark  county,  and  about  5  miles 
south  of  Perth.     Operations  are  in  charge  of  Mr.  Gemmell,  with  a  force  of  seven. 

The  main  open  pit  or  trench,  which  is  sunk  along  the  vein,  measures  a  length  of  40  feet, 
in  a  northeast-southwest  course,  by  a  width  of  6  to  8  feet,  and  a  depth  of  25  feet,  and  dips  80° 
southeast.  At  100  feet  northeast,  along  the  same  line  of  strike  of  the  vein,  another  pit  was 
sunk,  6  by  6  feet  in  plan  and  7  feet  deep.  One  shed  has  been  erected  for  a  storehouse  and 
mica  shop.  The  hoisting  is  done  by  derrick  and  horse  whim,  and  the  drilling  by  hand.  In- 
structions were  given  to  employ  safe  methods  of  handling  the  explosives. 

The  mica  vein  is  composed  mainly  of  calcite  with  pyroxene,  in  which,  where  exposed  over 
the  entire  floor  of  the  pit.  large  crystals  of  mica  are  thickly  embedded.  Most  of  the  crystals 
measure  over  a  foot  in  diameter,  although,  of  course,  the  usual  proportion  of  small  sized  ones 
is  also  present.  All  are,  however,  remarkably  clear,  light-colored  and  free  from  fissures.  The 
vein  or  mica  body  strikes  northeast  through  a  country  rock  of  gray  syenite,  at  the  top  only  a 
few  inches  in  width,  but  gradually  increasing  to  over  8  feet  at  the  bottom  of  the  workings,  and 
dipping  at  about  80°  southeast. 
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ADAMS      MINE. 

During  the  past  three  years  this  old  mica  property  has  been  in  operation  only  intermittent- 
ly, and  last  year  for  but  one  month.  At  the  present  time,  January  1903,  two  miners  have 
again  started  work  in  one  of  the  pits.  The  property  lies  on  lot  7  in  the  eighth  concession  of  N. 
Burgess  township,  3  miles  southeast  of  Pertn,  and  is  owned  by  W.  Adams.  A  boiler  and 
pumps  were  set  up  last  summer  to  unwater  one  of  the  lower  pits  by  the  lake  shore.  Less  tha  j 
a  ton  of  finished  mica  was  raised. 

KENT    BROS.'    MICA    TRIMMING    WORKS. 

At  these  shops  the  scale  of  operations  has  been  greatly  reduced,  one  of  the  two  branches 
having  been  in  fact  abandoned  because  of  the  difficulty  of  obtaining  the  same  large  supply  of 
mica  as  formerly,  their  own  mine,  the  Stoness  in  Bedford  township,  having  dropped  off  in  pro- 
duction. Not  more  than  eight  employees  on  the  average  were  retained  during  the  year,  and  at 
present  the  number  is  still  less.     Most  of  the  stock  of  mica  has  been  sold. 

ADAMS'    MICA    TRIMMING    WORKS. 

Owing  to  a  general  desire  on  the  part  of  purine  operators  to  thumb-trim  and  cull  their  own 
mica,  instead  of  trusting  it  to  the  trimming  shops,  work  of  this  description  has  about  ceased  at 
this  shop,  and  now  the  proprietors  act  merely  as  middlemen  between  miner  and  consumer,  to 
accommodate  the  small  independent  producers  in  the  disposal  of  their  mica. 

TROUSDALE    TRIMMING    WORKS. 

Trimming  has  gone  on  fairly  steadily  all  year  with  an  average  force  of  4  men,  the  rough 
mica  handled  amounting  to  about  45  tons,  from  which  some  11  or  12  tons  finished  product  in 
various  sizes  was  cut.  The  entire  stock  has  now  been  cleared  out,  and  operations  will  remain 
suspended  until  such  time  as  the  proprietor's  mine,  the  McClatchey,  shall  have  raised  sufficient 
to  keep  the  shop  busy  again. 

MICA    TRIMMING    WORKS    IN    OTTAWA. 

Webster  and  Company  have  continued  trimming  on  a  small  scale,  with  an  average  force  of 
about  5  girls  during  the  year,  handling  mica  from  a  new  mine  in  Ontario,  in  which  the  company 
is  interested,  and  from  other  producers  in  this  Province,  and  in  Quebec.  Only  a  small  stock  is 
maintained  on  hand. 

Eugene  Munsell  and  Company  have  steadily  employed  an  average  of  about  25  men  and  girls 
during  the  year.  At  present,  however,  the  number  is  reduced  to  about  16.  No  changes  have 
been  made  in  the  plant,  and  as  formerly  the  mica  is  obtained  from  their  own  mines  in  Quebec, 
and  from  others  in  both  that  Province  and  Ontario  ;  but  a  somewhat  smaller  stock  is  kept  on 
hand. 

The  Mica  Manufacturing  Company  and  the  Canadian  Mica  Company  have  gone  out  of  the 
mica  trimming  business  in  Ottawa. 

The  Sills-Eddy  Mica  Company  has  employed  about  80  hands  during  the  year,  of  whom  60 
were  girls  doing  nothing  but  fine  splitting.  However,  at  the  present  *-ime,  January 
1903,  the  force  is  reduced  in  numbers  on  account  of  production  having  slacked  off  somewhat  at 
the  Company's  mines  during  the  winter  season.  The  splitting  department  forms  a  new  branch 
of  the  business,  inaugurated  last  spring  on  account  of  the  increased  demand  for  this  very  thin 
mica  product.  The  Company  has  not  mined  recently  for  itself,  but  purchased  its  supplies  c£ 
mica  from  various  other  mines  in  both  Ontario  and  Quebec. 

Mr.  E.  Wallingford,  representing  both  the  Wallingford  Bros,  and  Company  and  the  Ottawa 
Mica  Mining  Company,  has  temporarily  opened  up  a  trimming  shop  at  359  Rideau  St.  to 
handle  the  mica  from  the  Cook  mine  in  Quebec,  and  probably  later  from  some  of  their  other 
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mines  north  of  Ottawa.  With  a  force  of  5  culling  and  thumb-trimming  alone  is  attempted, 
which  operations  have  hitherto  been  carried  on  altogether  at  the  mines.  The  mica  will  not  be 
held  here  in  stock,  but  as  soon  as  finished  shipped  to  the  various  markets. 

The  General  Electric  Company  have  transferred  their  shops  from  Sydenham  to  Ottawa, 
and  at  the  same  time  have  enlarged  the  capacity  and  scope  of  the  business.  The  new  works 
are  situated  on  the  corner  of  Isabella  and  Elgin  streets,  in  a  spacious  brick  building,  and  con- 
tain all  modern  trimming  and  splitting  appliances  and  machines,  so  that  it  undoubtedly 
surpasses  anything  of  the  kind  yet  established.  Superintendent  Chas.  F.  Briggs  employs  a 
force  of  275,  of  whom  but  12  are  men  and  the  remainder  girls. 

The  rouch-culled  run-ofmine  mica  is  prepared  into  a  complete  line  of  marketable  sizes  and 
grades,  from  the  largest  slabs  of  any  thickness  desired  down  to  the  thinnest  flakes,  though  put 
principally  into  the  latter  state. 

Separate  departments  have  been  established  for  the  different  operations  of  rough-cobbing 
and  cleaning,  of  thumb-trimming  and  grading,  of  knife-trimming  and  of  thin-splitting,  through 
each  of  which,  in  the  order  given,  the  mica  passes.  The  machine  knives,  of  which  there  are 
30,  are  constructed  after  an  improved  design,  with  a  girl  stationed  at  each.  In  the  work  of 
thin-splitting,  125  girls  ate  employed. 

Very  large  quantities  of  mica  are  handled  here  and  all  of  it  from  the  company's  own 
mines.  It  is  trimmed  and  shipped  out  again  as  soon  as  possible  to  Schenectady,  the  point  of 
consumption.  All  of  the  wa"ste  or  scrap  formed  (about  35  per  cent,  of  the  mine  product)  has- 
up  to  the  present,  been  carefully  stored  here,  awaiting  the  better  market  conditions  for  its  sale 
for  such  purposes  as  mica  boiler  covering,  and  on  the  chance  that  the  1  by  2-inch  size  contained 
in  it  will  soon  become  valuable  for  use  with  the  next  larger  sizes  in  the  manufacture  of  mica 
board. 

All  the  machinery  in  the  works  is  run  by  electricity  supplied  by  the  Consumers'  Electric 
Company  of  Ottawa,  and  fur  heating,  a  45-h.p.  boiler  has  been  installed.  The  sanitary  arrange- 
ments include  commodious  well-kept  lavatories.    A  lunch  counter  is  also  provided  for  the  girls. 

MICA  GRINDING  WORKS. 

Under  date  of  20th  January  1903,  Mr.  J  W.  Logan,  manager  of  the  National  Mica  Grinding 
Company  at  Gananoque,  informed  me  that  the  operations  at  their  plant  have  been  suspended 
for  a  time,  on  account  of  the  difficulty  of  disposing  of  the  ground  product,  of  which  a  large  ton- 
nage had  accumulated  at  the  works.     This  will  be  sold  before  grinding  is  resumed. 

Graphite  Mines. 

During  the  past  year  two  producing  graphite  properties  have  been  added  to  the  list,  which 
formerly  comprised  the  Black  Donald  mine  only.  At  one  of  the  new  mines,  the  McConnell,  a 
concentrator  was  erected  and  has  been  in  operation  since  the  latter  part  of  1902,  turning  out 
refined  flake  graphite  ;  while  from  the  other,  the  Allanhurst,  the  graphite  which  occurs  in  the 
amorphous  form  has  been  shipped  in  the  lump  form  as  mined.  Besides  these,  a  few  other 
prospects  with  fair  shows  of  this  mineral  have  received  attention  at  various  points  in  east- 
ern Ontario,  and  with  results  which  may  this  year  place  them  also  among  active  producers. 

BLACK    DONALD    GRAPHITE    MINE. 

The  main  underground  workings  were  unwatered,  and  mining  was  resumed  about  1st 
June  last  year  to  provide  ore  for  the  refinery,  which,  along  with  the  hydraulic  power  plant 
neared  completion  at  that  time.  The  east  stopes  under  the  lake  were  enlarged  both  in  height 
and  length,  and  600  tons  more  of  ore  taken  out  in  the  two  subsequent  months;  but  during  ^11 
this  time,  and  in  fact  from  the  beginning  of  mining,  no  accurate  underground  plans  had  been 
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kept,  as  a  consequence  of  which  too  much  rock  was  removed  from  the  roof,  and  the 
weight  of  water  in  the  lake  above  caused  a  cave-in.  Fortunately  no  one  was  underground  at 
the  time,  for  almost  instantly  the  entire  mine  was  flooded.  It  appears  now  that  only  by  dam- 
ming for  a  length  of  300  feet  across  the  bay  under  which  the  hole  lies,  will  it  be  possible  to 
make  the  workings  sufficiently  water-tight  to  start  the  pumps. 

In  the  meantime  a  small  amount  of  ore  is  being  raised  from  some  of  the  old  open  trenches 
and  pits  farther  inland  which  do  not  connect  with  the  main  mine.  This  southwesterly  portion 
of  the  vein  is  being  actively  explored,  both  by  mining  and  diamond  drill  operations,  with  the 
view  of  locating,  if  possible,  a  continuation  of  the  graphite  deposit  in  this  direction.  The  ore 
from  this,  together  with  the  old  stock  piles  of  lowrer  grade  material  from  the  main  workings, 
has  meantime  supplied  the  refinery  to  its  full  capacity.  It  is  desired  to  defer  building  the  dam 
for  a  year  if  enough  ore  can  be  put  in  sight  by  the  new  development.  The  timbers  for  the 
dam  are,  however,  being  drawn  out  now. 

The  hydraulic  power  plant  on  the  Madawaska  river,  generating  electricity  to  operate  the 
mine  machinery,  was  completed  early  in  the  spring,  and  has  since  continued  in  steady  opera- 
tion. At  the  mine  the  transmission  lines  lead  into  the  new  transformer  house  situated  above 
the  workings,  and  furnish  abundance  of  power  for  machinery ,  electric  lighting  and  refinery. 

Another  shaft  has  been  sunk  in  the  old  open  pit  at  210  feet  southwest  of  the  main  shaft ; 
depth  34  feet,  vertical  and  timbered.  A  crosscut  from  the  bottom  runs  south  46  feet,  and 
from  its  face  an  inclined  upraise  driven  west  32  feet  to  near  the  surface.  At  50  feet  south- 
west of  this  a  20-foot  pit  was  recently  sunk  in  what  appears  to  be  the  west  end  of  the  main  ore 
body.  At  300  feet  southwest  and  up  the  narrow  valley  a  21-foot  pit  has  been  sunk  near  some 
older  pits  of  about  the  same  depth,  but  no  ore  was  found,  and  now  the  diamond  drill  is  ex- 
ploring to  greater  depths  and  laterally.  Considerable  other  drilling  has  been  done  along  this 
southwest  line  of  the  vein,  but  so  far  without  disclosing  any  large  continuation  of  the  ore. 

The  newr  shaft  unexpectedly  struck  an  enlargement  of  the  main  vein  in  the  crosscut  from 
the  bottom.  The  graphite  here  has  a  width  of  46  feet,  but  gives  indications  of  extending  only 
to  the  east,  and  possibly  paralleling  the  main  body.  The  graphite  bodies  maintain  a  fairly 
equal  carbon  content  at  all  points  of  about  05  per  cent.,  composed  of  the  amorphous  and  the 
flake  or  crystalline  in  the  proportions  of  45  per  cent,  and  20  per  cent,  respectively.  Limestone 
forms  both  the  country  rock  through  which  the  vein  runs,  and  the  intermixed  gangue  in  the 
graphite;  in  the  latter  case  associated  with  some  foliated  green  chlorite  locally  called  "mica" 
'rom  its  similarity  to  this  mineral.  Any  graphite  contaminated  with  this  chlorite  is  sorted  out 
for  shipment  without  treatment  as  a  product  for  foundry  facings,  since  it  has  not  as  yet  proven 
capable  of  being  cleanly  separated  from  the  graphite. 

The  last  mining  underground  in  the  flooded  portion  of  the  workings  had  disclosed  a  width 
of  26  feet,  the  greatest  yet  met  in  the  most  easterly  face  of  the  stopes.  The  width  has  fairly 
steadily  increased  from  15  feet  at  the  westerly  out-cropping  to  26  feet  at  the  east  end  over  a 
distance  of  about  400  feet. 

The  refinery  was  completed  last  July  with  the  installation  of  the  various  parts  of  the  plant 
noted  in  my  last  report4  and  since  has  continued  in  operation.  The  first  tests  called  for  altera- 
tions in  a  few  parts  of  the  plant,  such  as  the  temporary  erection  of  an  auxiliary  dryer  of  the  or- 
dinary fire-heated  type  to  allow  of  further  experimenting  with  the  electrical  machine.  Also 
some  more  satisfactory  design  of  crusher  than  the  jaw  machine  and  the  disintegrator  must  be 
adopted,  which  will  be  capable  of  firmly  gripping  and  crushing  this  most  slippery  graphite  rock. 

Two  30-h.p.  and  one  75-h.p.  electric  motors  operate  the  refinery.  From  the  8  tons  a  day 
so  far  put  through,  graphite  has  been  produced  in  nine  grades.  The  first  four  are  composed  of 
flake  or  crystalline  graphite,  decreasing  in  size  from  the  maximum  of  about  10-mesh,  and  in 
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purity  from  96  to  93  per  cent,  carbon;  the  next  is  a  mixture  of  flake  and  amorphous  for  pulver- 
ization in  the  Raymond  mill,  running  about  78  per  cent  carbon;  and  the  last  four  are  of 
amorphous  powders,  becoming  successively  finer  and  decreasing  in  purity  from  62  to  54  per 
cent,  carbon. 

On  the  completion  of  the  work  of  construction,  Mr.  W.  K.  Ganong  succeeded  Mr.  J.  B. 
McRae,  as  superintendent.     The  employes  now  number  32,  the  average  working  force. 

m'connell  graphite  mine. 

Located  in  .N.  Elmsley  township,  county  of  Lanark,  about  7  miles  easterly  from  Perth. 
the  above  graphite  property  has  again  been  opened  up  after  a  period  of  idleness  covering  a  good 
many  years.  The  present  owner,  Mr.  Rinaldo  McConnell  of  Ottawa,  before  actually  acquiring  the 
rights,  obtained  the  use  of  one  of  the.  Government's  diamond  drills  and  extensively  explored  the 
graphite  bodies,  which  proved  sufficiently  continuous  in  richness  and  size  to  induce  him  to  pur- 
chase the  property  and  enter  on  the  present  course  of  development  without  delay.  For  several 
months  both  mine  and  mill  have  been  in  operation  at  the  rate  of  about  20  tons  per  day. 

The  mine,  which  is  at  Oliver's  Ferry,  about  two  miles  west  of  the  concentrator  at  Port 
Elmsley,  consists  of  two  openings,  one  a  vertical  pit  18  feet  deep  by  30  feet  long  east  and  west 
by  from  4  to  8  feet  wide,  with  a  6-foot  drift  from  the  bottom  south  on  another  intersecting 
vein  ;  and  the  other  100  feet  north  of  this,  a  trench  running  250  feet  east  and  west,  increasing 
in  width  and  depth  from  west  to  east  from  8  feet  by  6  feet  to  30'feet  by  15  feet. 

The  country  rock  in  the  vicinity  is  a  gray  crystalline  limestone,  through  which  run  a 
series  of  graphite- bearing  zones  or  veins,  the  two  main  bodies  apparently  lying  parallel  with  an 
east  and  west  strike,  the  others  cutting  across  at  different  angles.  The  graphite  occurs  entirely 
in  the  flake  form,  disseminated  through  the  limestone  in  an  average  content  of  10  per  cent,  or 
thereabouts,  although  richer  narrow  bands  appear  in  places  ;  and  outwards  into  the  schistose 
walls  the  amount  of  flake,  if  the  wall  be  not  sharply  defined,  gradually  decreases.  The  workings 
are  all  in  ore.  In  the  east  end  of  the  long  trench  are  indications  that  the  body  may  add  several 
feet  beyond  the  walls  to  its  present  width  of  30  feet.  The  flakes  maintain  a  fairly  uniform  size 
of  about  10-mesh. 

A  derrick  and  bucket  are  used  at  the  pit,  and  a  sled  in  the  trench  for  riising  the  ore  All 
is  at  once  transferred  to  sleigh  or  wagon  and  hauled  to  the  refinery,  two  miles  distant.  Practic- 
ally nothing  but  pay  rock  has  been  raised  so  far.  One  building  serves  as  blacksmith  shop, 
storehouse,  etc.  The  dynamite  is  stored  in  a  place  of  safety,  but  in  several  respects  the  methods 
of  handling  the  same  were  dangerous,  and  instructions  for  proper  practices  were  given. 

The  refining  machinery  has  been  installed  in  a  substantial  stone  building  which  was  form- 
erly used  for  other  purposes  The  site  overlooks  the  river  Tay,  beside  a  small  water  power 
which  was  already  partially  developed,  but  as  it  could  not  furnish  sufficient  power  for  the  new 
works  the  plant  has  had  to  be  repaired  and  enlarged.  The  main  building  has  a  floor  area  of  40 
feet  by  80  feet,  and  is  now  somewhat,  extended  by  several  recent  additions.  There  are  four 
floors  in  the  total  height  of  40  feet.     Storehouses  and  office  adjoin. 

The  graphite  rock  is  dumped  from  the  sleighs  into  a  large  bin  outside  the  crusher  room  on 
the  ground  floor,  and  thence  shot  into  the  first  crusher  for  reduction  to  one-inch  material  pre- 
paratory to  drying.  After  all  moisture  is  removed^  an  elal orate  process  of  dry,  followed  by  wet, 
concentration  is  pursued  through  a  variety  of  machines  in  order  that  the  saving  from  the  some- 
what lean  ore  may  be  as  great  as  possible.  The  plant  covers  the  four  floors  of  the  mill  and  con- 
sists of  an  11  by  15 -inch  Dodge  crusher,  a  stationary  sloping  floor  dryer,  another  6  by  10-inch 
jaw  crusher,  numerous  revolving  sizers  interposed   in  various  stages  of  the  process,  as  also  sun- 
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dry  elevators,  two  sets  of  rolls  of  16-inch  diameter  and  10-inch  face,  three  pneumatic  jigs,  three 
sets  of  mill-stones,  two  buddies  4  feet  in  diameter,  a  revolving  cylindrical  dryer,  and  a  power, 
light  and  heat  plant,  consisting  of  water  turbine,  a  125-light  dynamo  and  a  30-h.p.  boiler. 

Two  sizes  of  flake  graphite  are  produced,  the  largest  about  12-mesh,  and  these  after  barrel- 
ling are  hauled  to  Elmsley  station. on  the  C.  P.  Ry.,  a  mile  and  a  half  distant. 

At  the  mine  the  employees  number  8  under  foreman  D.  McDonell;  and  at  the  refinery,  13 
under  the  superintendent,  A.  McDonell. 

Corundum  Mines. 

The  corundum  deposits  of  Renfrew  and  Hastings  counties  are  receiving  considerable 
attention,  and  the  industry  is  taking  on  a  permanent  aspect  well  justified  by  the  extensive 
occurrence  of  the  raw  material.  Two  companies  are  now  actively  mining  rock,  one  producing  sized 
corundum  in  grains,  and  the  other  shipping  the  ore  to  the  United  States  for  further  treatment. 

CANADA  CORUNDUM  COMPANY. 

Another  year  of  steady  mining  and  milling  by  this  company  with  the  same  plant  and  at 
the  same  rate  of  between  thirty  and  forty  tons  of  corundur.i  rock  per  day  has  passed,  with  a 
widening  of  the  scope  of  operations  during  the  summer  months  by  commencing  a  thorough 
surface  exploration  of  the  Craig  mine,  hill  or  mountain,  and  by  carrying  prospecting  for  other 
corundum  outcroppings  well  into  the  surrounding  country  under  the  guidance  of  a  qualified 
geologist.  At  the  date  of  inspection,  15th  January  1903,  the  work  of  erecting  a  new  concentrator 
of  a  capacity  of  two  hundred  tons  of  rock  per  day  has  begun,  the  plan  of  construction,  site, 
etc.,  having  already  been  decided  upon.  The  timber  is  being  cut  and  drawn  to  the  mill-site, 
to  be  sawn  on  the  grounds  as  soon  as  the  portable  mill  arrives.  Concurrently  with  this  a  water 
power  for  the  generation  of  electric  energy  for  mine  and  new  mill  will  \  e  developed  probably 
on  the  York  branch  of  the  Madawaska  river  about  seventeen  miles  distant,  the  whole  if 
possible,    to   reach  completion  towards  the  end  of  the  coming  summer. 

Most  of  the  corundum  rock  has  been  taken  from  the  same  open-cut  workings  that  were  in 
operation  a  year  ago.  The  main  or  central  cut  maintains  the  same  width  of  80  feet,  but  now 
extends  back  into  the  hill  125  feet  with  a  face  40  feet  high  ;  and  75  feet  west  of  the  top  bench 
another  shallow  cut  has  been  opened  out  to  50  feet  by  50  feet  in  plan  by  30  feet  high  at  face. 
The  west  cut  farther  up  the  hill  has  since  the  advent  of  the  snow  remained  idle,  though 
previous  to  this  it  had  been  considerably  enlarged.  The  east  cut,  a  year  ago  but  a  small  pit, 
now  measures  40  feet  wide  by  80  feet  long  by  25  feet  depth  at  face  ;  a  short  distance  down 
the.  hill  from  this  the  surface  rock  has  been  stripped  clean  over  a  length  east  and  west  of  300 
feet,  and  up  and  down  the  hill  100  feet,  exposing  corundum  bearing  rock  over  nearly  all  of  it. 
The  other  surface  work  was  carried  up  to  the  top  of  the  Craig  mine  mountain  and  a  good 
distance  to  the  west  of  the  present  workings  over  the  face  of  this  big  hill,  and  resulted  in 
showing  up  numerous  other  areas  of  rock  containing  corundum. 

No  changes  have  taken  place  in  the  management,  and  the  number  of  employees  remains 
at  about  65,  with  the  exception,  of  course,  of  the  bush-men  and  construction  gangs  now  on  the 
way  in,  or  already  engaged. 

ONTARIO  CORUNDUM  COMPANY. 

In  July  1902  this  company  commenced  developing  a  corundum-bearing  deposit  on  a  prop- 
erty located  on  the  south  halves  of  lots  14  and  15.  in  the  tenth  concession  of  Carlow  township, 
county  of  Hastings,  and  situated  some  miles  west  of  the  Craig  corundum  mine,  or  by  the  road 
past  Craigmont  about  32  miles  from  Barry's  Bay  station  on  the  C.  A.  Railway.  The  owners, 
the  Ontario  Corundum  Company,  with  offices  in  Ottawa  and  Boston,  have  erected  substantial 
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power  buildings  and  camp,  and  mined  a  large  tonnage  of  rock  which,  after  hand-sorting  to  a 
content  of  about  15  per  cent,  corundum,  has  been  shipped  in  the  lump  form  to  the  company's 
works  in  the  United  States,  and  there  concentrated  into  clean  corundum  for  the  manufacture  of 
abrasive  tools  by  admixture  with  other  abrasive  materials  such  as  emery  and  garnet.  It  can 
hardly  be  advantageous  to  ship  rock  carrying  about  85  per  cent,  waste  first  by  sleigh  and  then 
by  rail  over  such  a  distance,  and  the  likelihood  is  therefore  that  a  concentrator  will  be  erected 
at  the  mine  at  an  early  date. 

All  mining  is  confined  to  one  open  cut  driven  north  into  the  rock  bluff  which  rises  75  feet 
above  the  flat  or  valley  bottom.  The  cut  measures  60  feet  by  60  feet  in  plan,  by  50  feet  high, 
this  height  being  attained  in  several  narrow  working  benches  or  steps  up  the  face.  Only  one 
machine  drill  is  used,  but  the  masses  of  rock  which  can  be  blasted  out  at  a  time  are  so  large 
that  it  is  quite  sufficient.  After  sorting  the  ore  out  into  waste,  mixed,  and  shipping  grades, 
these  are  stocked  in  separate  dumps. 

This  rock  bluff  presents  an  almost  perpendicular  face  running  east  and  west,  ending  ab- 
ruptly at  about  150  feet  west  of  the  mine  workings,  where  it  cuts  back  to  the  north.  From 
this  western  face  east  for  200  feet,  or  50  feet  beyond  the  mine  cutting,  it  is  formed  of  a  band  of 
pink  feldspathic  rock  carrying  the  corundum  in  a  surrounding  reddish  sjenite  formation.  Other 
narrow  bands  of  black  micaceous  schist  and  of  coarse  pink  pegmatite  in  the  syenite  serve  to 
define  the  dip  and  strike  of  the  syenite  and  bound  the  corundum-bearing  band  on  the  east  and 
west  sides.  To  the  north  and  south  the  bai.d  cannot  be  traced  very  far  on  account  of  the  over- 
lying drift  The  rock  in  sight  will,  however,  average  about  12  per  cent,  corundum  in  crystals 
fairly  uniformly  distributed.  The  occurrence  and  composition  of  the  band  closely  resembles 
that  of  the  well-known  Craig  mine  deposits  to  the  east. 

The  power  house  situated  100  feet  east  of  the  mine,  and  close  to  the  rock  bluff  for  protec- 
tion from  the  blasts,  is  partitioned  oft*  into  several  rooms,  and  in  these  has  been  installed  a 
plant  consisting  of  a  30-h.  p.  vertical  boiler,  a  12-h.  p.  horizontal  engine  connected  to  a  7  by  11 
inch  Blake  crusher,  and  the  boiler  feed  pump,  also  blacksmith  shop,  ore  bins  and  store  and 
shipping  room.  The  use  for  the  crusher  has  for  the  time  being  disappeared,  since  it  is  found 
more  satisfactory  simply  to  rough  hand-cob  for  shipment  in  large  lump  sizes  than  to  crush 
down  everything  prior  to  sorting  and  sacking.   ■ 

The  camp  buildings  comprise  office,  several  private  dwellings,  boarding  house,  storehouse, 
stable  and  dynamite  magazine.  With  regard  to  the  last  and  to  the  general  handling  and  thaw- 
ing of  the  explosives,  several  instructions  for  the  adoption  of  safer  methods  were  necessary. 

At  the  date  of  inspection,  16th  January  1903,  the  employees  numbered  twelve,  under 
foreman  S.  White  and  superintendent  G.  F.  Sandt.  The  mine  post  office  i9  New  Carlow, 
Ontario. 

Feldspar  Mines. 

Feldspar  high  in  potash,  and  both  pink  and  white  in  color,  is  found  in  quantity  in  Bedford 
and  adjoining  townships  of  Frontenac  county,  and  is  in  demand  among  pottery  and  porcelain 
manufacturers  in  New  Jersey  and  elsewhere  in  the  United  States.  The  quarrying  and  ship- 
ping of  the  rock  has  given  rise  to  a  local  industry  of  some  importance. 

RICHA«DSON    FELDSPAR    MINE. 

With  the  exception  of  four  months  in  the  spring,  when  all  operations  were  suspended,  last 
year  witnessed  a  fairly  heavy  production,  which  frequently  went  as  high  as  200  tons  of  feldspar 
per  day.  In  summer  the  route  by  which  the  ore  is  transported  from  mine  to  railway  follows  a 
quarter  mile  of  road  to  Thirteen  Island  lake,  where  the  ore  wagons  are  run  on  to  the  three  ti-it 
barges  and  towed  across  to  the  other  shore  three-quarters  of  a  mile  distant  by  the  small  steam 
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boat  belonging  to  the  company.  Here  other  teams  draw  the  loads  H  miles  farther  by  road  to 
the  terminal  of  the  2-mile  branch  of  railroad  run  in  a  few  years  ago  to  the  Glendower  iron 
mine  from  the  K.  &  P.  Railway  at  Bedford  station.  In  winter  the  sleighs  follow  much  the 
same  route,  crossing  the  lake  on  the  ice,  but  continuing  on  to  Bedford,  2  miles  farther  by  road, 
this  being  the  winter  loading  place. 

The  mine  workings  or  quarries  are  confined  to  an  aiea  of  about  150  feet  by  200  feet,  all  of 
which,  with  the  exception  of  a  small  central  portion,  has  been  stripped  of  several  feet  of  clay 
covering  to  allow  of  raising  rock  from  every  available  point.  The  main  working  extends  as  an 
open  cut  from  end  to  end  of  the  west  side,  175  feet  long  by  50  feet  wide  by  35  feet  deep  at  the 
west  face,  the  floor  rising  in  three  benches  of  5  feet  each  from  the  south  end.  The  pit  next  in 
size  lies  at  the  east  side  50  feet  long  by  50  feet  wide  by  20  feet  deep.  The  numerous  other 
working  places  are  scattered  at  various  points  over  the  area,  but  are  all  as  yet  of  considerably 
smaller  dimensions  than  the  above  two. 

Feldspar  covers  the  floor  of  this  whole  mine  area,  practically  all  of  it  clean  and  pure,  but 
on  the  west  side  in  the  wall  of  the  main  cut  the  good  spar  runs  flatly  under  a  capping  of  granite, 
which,  on  account  of  the  rising  surface  of  the  hill,  has  gradually  increased  in  thickness  to  12 
feet  at  this  distance  in.  This  capping  has  had  to  be  blasted  off  first  and  removed  separately  to 
avo)d  contaminating  the  feldspar  beneath.  On  the  floors  of  the  workings  any  cobbing  and 
sorting  that  may  be  necessary  are  carried  out,  so  that  the  clean  spar  need  not  be  again  handled 
on  the  surface.  A  large  swinging  arm  derrick,  the  carriage  operated  by  hoist  engine  from  the 
adjoining  power  house,  raises  rock  from  the  main  cut  ;  but  from  the  others  the  rock  is  all 
handled  by  horse  and  sleigh  or  wagon.     Drilling  is  doneby  three  machine  drills  using  steam. 

The  camp  buildings  comprise  office,  stables,  blacksmith  shop  and  boiler  and  hoist  house. 
So  far  the  men  have  boarded  at  the  farm  houses  in  the  neighborhood,  but  this  is  proving  un- 
satisfactory, so  that  probably  the  company  will  in  the  near  future  erect  buildings  of  their  own 
at  the  mine.     The  power  plant  includes  a  30-h.p.  locomotive  type  boiler,  and  a  double-drum 
duplex  cylinder  hoist  engine  using  finch  steel  rope. 

It  was  necessary  to  give  instructions  for  the  adoption  of  proper  buildings,  appliances  and 
methods  for  the  safe  handling  of  explosives  in  and  about  the  mine.  There  are  now  30  em- 
ployees engaged  in  mining  and  22  on  the  road  hauling  ore,  all  under  superintendent  Sam 
Hunter. 

PENNSYLVANIA    FELDSPAR    COMPANY. 

The  above  company  with  headquarters  in  Toughkenamon,  Pa.,  leased  several  feldspar 
properties  in  Frontenac  county  last  year,  and  since  the  month  of  November  have  produced 
several  thousand  tons  of  the  spar.  This  has  been  immediately  shipped  away  to  the  company's 
pottery  and  porcelain  works  at  the  above  town  in  the  United  States.  On  27th  January  1903, 
I  inspected  the  Border  mine  ;  and  as  to  the  other  smaller  workings  operated  by  the  company 
I  obtained  information  from  the  superintendent,  Mr.  W.  H.  Oliphant  of  Hartington. 

Border  mine  :  This  is  situated  on  lot  6  in  the  twelfth  concession  of  Portland  township,  an 
area  of  60  acres,  situated  near  the  south  shore  of  Long  lake  and  about  2  miles  east  by  road  from 
Vtrona,  K.  &  P.  Ry.  The  mining  work  is  confined  to  one  open  pit  or  quarry  40  feet  long  by 
30  feet  wide  by  6  to  12  feet  deep,  from  which  the  feldspar  is  hauled  out  in  wagons  to  the  stock 
piles  or  directly  to  Verona  for  shipment. 

The  band  of  feldspar  under  development  runs  in  a  northeast-southwest  direction  through  a 
formation  of  gneiss,  and  in  places  is  capped  over  to  a  depth  of  a  few  feet  with  the  same  or  with 
a  mica  schist.  It  is  said  to  be  traceable  for  about  1,000  feet  in  length  with  a  width  at  the  pit 
of  40  feet.     No  more  definite  idea  of  its  extent  was  obtainable,  since  it  had  not  been  uncovered 
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y  exploration  in  any  other  places.  The  feldspar  is  a  pink  microcline  with  cleavage  planes 
well  developed,  one  of  which  lies  flat  and  gives  the  whole  a  bedded  appearance.  Intermixed 
are  occasional  small  and  large  stringers  of  clear  quartz  together  with  some  plagioclase  feldspar 
near  the  gneiss  and  black  mica  schist  walls.  The  blasts  shatter  the  spar  into  small  material 
thus  allowing  of  fairly  close  and  rapid  hand-sorting  both  in  the  pit  and  when  loading  off  the 
stock  piles. 

Great  carelessness  was  displayed  in  the  handling  of  the  blasting  explosives,  and  instruc- 
tions for  the  immediate  adoption  of  safe  methods  were  given.  The  force  of  miners  numbers  12, 
under  foreman  F.  Clarke. 

Freeman  mine  :  This  property  is  situated  on  adjoining  parts  of  lot  1  in  the  twelfth 
concession  of  Portland  and  lot  1  in  the  12th  concession  of  Loughboro  township  on  Fourteen 
Island  lake  about  5  miles  east  by  winter  road  from  Verona.  Mining  has  been  confined  to  one 
open  cut  or  quarry  10  feet  by  40  feet  in  plan  by  30  feet  deep  at  the  face,  following  into  a  band 
of  white  feldspar  which  is  said  to  cut  through  a  hill  over  a  traceable  length  of  500  feet.  The 
feldspar  contains  a  rather  large  quantity  of  quartz  in  small  disseminated  stringers,  and  also 
some  black  mica.  Although  quartz  is  not  injurious  (having  to  be  added  later  at  the  manufactory) 
its  presence  in  the  feldspar  at  the  mine  occasions  a  loss  in  freight  charges  for  its  transportation. 
The  mica,  however,  ruins  the  spar  for  pottery  work  unless  it  be  all  cleanly  sorted  out.  This 
white  spar  has  not  a  defined  cleavage,  rarely  presenting  a  plane  face  Its  use  is  said  to  give 
equal  satisfaction  to  that  of  the  pink  variety. 

The  force  of  miners  here  numbers  12  under  foreman  J.  Carstlick. 

Walker  mine  :  This  mine  is  on  lot  2  in  the  10th  concession  of  Portland  township,  5  miles 
northeast  ol  Hartington  or  the  same  east  of  Verona.  Two  pits  or  quarries  were  opened  out 
each  about  20  feet  by  20  feet  in  plan  by  20  feet  deep  at  the  face  in  the  hill.  The  feldspar  here 
is  also  white  but  more  glassy  than  at  the  Freeman  mine  on  account  of  better  defined  planes  of 
cleavage. 

HARRIS    FELDSPAR    MINE. 

^^  This  recently  opened  property  is  located  on  lot  3  in  the  third  concession  of  Bedford  town- 
ship, Frontenac  county,  containing  an  area  of  200  acres,  4  miles  by  road  east  of  Bedford 
station  on  the  K.  &  P.  Ry.  The  mine  workings  are  on  the  top  of  a  high  hill  at  the  northeast 
end  of  Thirteen  Island  lake.  Chas.  Jenkins  of  Petrolea  the  owner,  has  kept  a  force  of  7  men 
mining  since  last  fall  under  foreman  Joe  Hams,  with  the  production  and  shipment  of  over  200 
tons  of  feldspar  up  to  26th  January  1903. 

The  mine  workings  are  in  two  open  pits  10  feet  apart,  one  of  them  measuring  30  by  40 
feet  in  plan  by  15  feet  deep,  and  the  other  15  by  20  feet  in  plan  by  5  feet  deep,  the  rock  from 
both  being  raised  by  the  one  swinging  arm  derrick  and  bucket  operated  by  a  block  and  tackle 
and  horse.  The  feldspar  is  quite  similar  to  that  of  the  Richardson  mine  as  far  as  revealed  in 
the  two  pits,  which  are  the  only  uncovered  places.  It  is  a  pink  microcline  with  well  defined 
cleavage  planes,  one  of  them  flat,  and  traverses  a  formation  of  gray  to  pink  gneiss.  But  very 
ittle  quartz  or  rock  matter  is  to  be  found,  giving  a  feldspar  of  first-class  quality.  According 
to  Mr.  Harris  the  body  of  feldspar  measures  over  200  feet  east  and  west  and  considerably  more 
than  this  north  and  south  (probably  its  length  if  it  occurs  as  a  band).  On  account,  however,  of 
the  limited  amount  of  surface  development  the  quality  over  this  area  is  not  yet  known,  the 
outcroppings  being  few  and  scattered. 

One  small  camp  building  has  been  erected  which  serves  all  purposes  of  living  and  storage. 
It  was  advised  that  proper  buildings  and  apparatus  for  the  sife  handling  of  dynamite  be  at  nice 
provided. 
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Jarman  Pyrites  Mine. 

Production  of  pyrites  ore  has  continued  steadily  since  last  inspestion  ;  but  at  12th  Janu- 
ary 1903,  the  open  pit  had  been  abandoned  for  about  a  month  and  mining  was  being  confined 
to  the  shaft  workings  some  600  feet  to  the  south.  Considerable  more  ore  has  been  raised  out 
of  the  open  pit,  and  an  18-foot  shaft  sunk  in  the  floor  close  to  the  foot  wall,  from  the  bottom 
of  which  crosscuts  run  north  45  feet,  west  35  feet  and  east  40  feet.  This  exploratory  work, 
according  to  the  manager,  showed  pyrite,  but  too  lean  to  pay  for  mining. 

The  shaft  has  reached  a  depth  of  136  feet  (38  feet  increase),  the  new  portion  increasing  in 
dip  to  nearly  vertical.  First  level,  north  drift  183  feet  (178  feet  increase),  with  crosscuts 
from  the  face  west  16  feet  and  east  10  feet.  Second  level  (new),  depth  113  feet  ;  north  drift 
148  feet,  with  at  65  feet  in  a  stope  26  feet  long  by  9  feet  high  by  6  feet  wide  ;  south  drift  138 
feet,  with  at  100  feet  in  a  stope  14  feet  long  by  6  feet  high  by  8  feet  wide,  and  at  125  feet  in 
another  stope  9  feet  long  by  4  feet  high  by  6  feet  wide. 

A  new  skip  road  has  been  solidly  placed  down  the  shaft  to  the  second  level  and  fitted  with 
back  timbers,  and  the  ladderway  down  to  the  bottom  ;  but  the  two  are  not  yet  partitioned  off. 
In  a  station  just  north  of  the  shaft  on  the  second  level  a  small  hoist  is  installed  to  continue 
sinking  the  shaft  with  bucket. 

A  new  surface  plant  has  been  erected  consisting  of  a  power  house  in  which  are  installed 
two  100-h.p.  return  tubular  boilers,  an  Ingersoll  air-compressor  of  6-drill  capacity,  and  a 
duplex-cylinder,  single  5-foot  drum  hoist  engine  operating  the  skip  by  1-inch  steel  rope  ;  a  solid 
shaft  house  53  feet  high  to  sheave  where  the  skip  dumps  the  rock  over  a  set  of  grizzlies  for 
classification  into  three  sizes,  viz.,  coarse,  middling  and  fines  for'separate  shipment  ;  and  a  com- 
fortable dry  room  just  east  of  the  shaft  house. 

The  underground  development  shows  the  vein  to  be  lenticular  in  character  with  usually 
well  defined  walls  of  soft  schist,  and  to  vary  in  width  from  zero  in  the  south  faces  of  both  levels 
where,  for  the  time  being  at  any  rate,  it  pinches  out,  to  a  maximum  of  11  feet,  the  average 
being  about  6  feet  and  the  sulphur  content  40  per  cent. 

The  name  by  which  the  owners  now  designate  themselves  is  the  Madoc  Mining  Company 
with  offices  at  Madoc,  Ont.,  and  manager  Mi.  Z.  K.  Jarman.  The  employees  number  45,  of 
whom  25  are  engaged  in  mining. 

Richardson  Zinc  Mine. 

A  zinc  mine  in  Frontenac  county  is  another  of  the  unexpected  developments  of  this 
varied  mining  district,  and  it  is  the  more  interesting  in  that  from  the  surface  down  pay  ore  has 
been  raised,  the  vein  maintaining  its  richness  and  size  in  depth  and  length  where  explored. 
The  property  is  located  on  lot  3  in  the  fifth  concession  of  Olden  township,  8  miles  by  road  west 
of  Parham  station  on  the  K.  &  P.  Ry.,  and  is  owned  by  J.  Richardson  &  Sons  and  others,  of 
Kingston,  Ont. 

With  the  advanced  state  of  sinking  the  mining  machinery  became  inadecpuate,  particularly 
for  a  winter  season's  work,  since  proper  quarters  for  both  men  and  plant  have  not  yet  been 
erected.  Further  development  was  therefore  suspended  in  December  until  this  spring.  I  p 
to  that  time  about  900  tons  of  ore  running  46  per  cent,  zinc  was  raised  from  the  several  shafts. 
The  main  shaftattained  a  depth  of  80  feet  on  the  vertical  vein  traversing  the  limestone  formation. 
On  the  same  lead  at  some  distance  from  the  main  shaft  a  second  shaft  was  sunk  18  feet  ;  and 
a  parallel  vein  12  feet  to  one  side  of  the  other  has  been  stripped  and  prospected  over  its  length. 
The  matrix  of  the  veins  is  limestone  through  which  the  blende  occurs  disseminated,  together 
with  an  occasional  pocket  of  galena. 

The  present  mining  plant  of  boiler,  steam  hoist,  machine  drills  and  derrick  will  either  be 
added  to  or  entirely  replaced  by  larger  and  more  satisfactory  appliances  on  the  resumption  of 
operations  this  season. 
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Ottawa  Carbide  Works. 

With  the  completion  of  alterations  in  the  arrangement  of  the  milling  portion  of  the  works, 
and  with  the  sale  of  the  last  of  the  calcium  carbide  on  hand  from  the  previous  year,  operations 
were  again  started  in  July  last,  but  at  a  rate  of  production  reduced  now  to  just  sufficient  to 
supply  the  demand.  The  number  of  furnaces  in  fusion  at  one  time  during  the  day  varies  from 
6  to  20  (the  maximum)  according  to  the  amount  of  electric  power  then  available,  but  always  so 
as  to  maintain  the  proper  daily  output. 

Two  years  ago  when  this  plant  commenced  manufacturing,  the  acetylene  gas  industry  was 
in  its  infancy,  and  no  estimate  of  the  demand  for  carbide  has  until  recently  been  obtainable, 
with  the  natural  result  that  over-production  followed.  Now,  however,  it  is  possible  to  closely 
adjust  the  supply  to  the  demand,  and  it  is  interesting  to  note  a  gradual  steady  increase  in  the 
latter. 

The  carbide  manufactory  at  Merritton,  Welland  county,  was  also  in  operation  during  1902, 
but  was  not  visited  by  the  writer. 
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FOSSILIFEROUS  ROCKS  OF  SOUTHWEST   ONTARIO. 

BY    W.    A.    PARKS. 

Pursuant  to  arrangements  made  with  the  Director  of  the  Bureau  of  Mines  the  writer  spent 
the  month  of  May  1902  in  collecting  fossils  and  in  examining  the  various  rocks  in  the 
southwestern  peninsula  of  Ontario  with  a  view  to  ascertaining  their  economic  importance. 

The  field  examined  covered  the  whole  region  from  Hamilton  to  the  mouth  of  the  Aux 
Sables  river.  It  is  evident  therefore  that  but  a  cursory  inspection  could  be  given  to  any  par- 
ticular locality.  This  report  does  not  pretend  in  any  way  to  be  a  detailed  account  of  the  area 
in  question,  or  of  any  part  of  it,  being  merely  a  series  of  notes  intended  to  express  the  more 
striking  points  observed  in  an  itinerary  trip  of  one  month  across  the  region.  A  considerable 
number  of  fcssils  were  collected,  all  of  which  have  been  added  fo  the  palfeontological  collection 
of  the  University  of  Toronto. 

The  southern  part  of  the  western  peninsula  of  Ontario  comprises  a  comparatively  level 
region  reaching  from  the  escarpment  at  Niagara,  Hamilton  and  Collingwood  to  the  waters  of 
lakes  Huron,  St.  Clair  and  Erie.  The  greatest  altitude  is  reached  in  the  vicinity  of  Stratford, 
from  which  point  a  gentle  slope  leads  westward  to  lake  Huron  and  southward  to  lake  Erie.  A 
mantle  of  glacial  detritus  hides  the  rock  at  considerable  depths,  permitting  it  to  outcrop  only 
where  post-glacial  river  valleys  have  furnished  lines  of  dissection.  This  covering  of  clay  and 
sand  begins  at  the  eastern  end  of  the  section  at  the  very  brow  of  the  ''  mountain  "  at  Hamil- 
ton. The  upper  layer  of  the  Niagara  formation  as  here  exposed  consists  of  a  stratum  of  hard 
limestone  filled  with  chert,  known  as  as  the  upper  chert  bed.  These  silicious  fragments  show 
impressions  of  several  obscure  bryozoa  of  the  genera  Cladopora,  Callopora,  Fenestella,  Liche- 
nalia,  etc.  In  some  instances  the  whole  nodule  is  the  remains  of  a  lithistid  sponge  as 
Autocopium,  liussosignum.,  etc.  Besides  these,  numerous  spicules  of  silicious  sponges  are 
found,  which  make  it  very  probable  that  these  organisms  furnished  the  whole  supply  of  silica 
for  the  chert  beds.  The  fields  along  the  escarpment  form  splendid,  hunting  grounds  for  these 
sponges  and  other  flint-flake  fossils  whose  superior  hardness  has  permitted  their  preservation 
after  the  surrounding  limestone  has  succumbed  to  the  various  forces  of  disintegration.  Deep 
grooves  and  fine  glacial  striae  in  a  southwesterly  direction  may  be  seen  where  the  rock  has 
been  recently  exposed. 

Niagara  Limestone  at  Ancastfr. 

Between  the  head  of  the  inclined  railway  at  Hamilton  and  the  village  of  Ancaster  no  rock 
exposures  are  seen  ;  at  this  latter  point  however  we  may  pass  over  the  edge  of  the  escarpment 
and  encounter  Niagara  limestones  where  the  main  road  from  Hamilton  enters  the  village. 
Here  several  quarries  are  in  operation.  One  owned  by  Mr.  Middleton  is  situated  on  the  north 
side  of  the  road,  and  presents  at  the  top  five  feet  of  so-called  honeycomb  rock.  This  is  a 
cavernous  limestone  the  spaces  in  which  are  lined  by  small  quartz  crystals  or  filled  with  gypsum 
and,  in  some  instances,  barite.  In  the  better  preserved  parts  of  the  honeycomb  these  cavities  are 
seen  to  arise  from  the  weathering  away  of  masses  of  a  favositoid  coral  probab'y  Favosites  Goth- 
landica.  Tuis  rpek  is  said  to  make  a  sandy  lime  and  consequently  it  is  used  mostly  as  road 
metal.  The  next  stratum  is  a  heavy  limestone  bed  in  which  fine  crystallization  has  obliterated 
all  trace  of  fossils.     This  bed  is  somewhat  shattered  in  places  by  jointing,   but  still  furnishes 
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large  quantities  of  excellent  building  stone.  Underlying  the  bed  are  three  feet  of  thin  lime- 
stones, five  feet  of  well  laminated  limestone,  five  feet  of  solid  finely  crystalline  limestone  said 
to  chisel  excellently,  and  eight  inches  of  loose  material.  On  the  opposite  side  of  the  road 
quarries  have  been  opened  by  Messrs  Guest  and  Hendrie  which  present  practically  the  same 
series  of  rocks.  An  analysis  of  the  best  rock  from  these  quarries  shows  it  to  be  a  typical  do- 
lomite with  the  following  composition  : 

Moisture 0 .  23  per  cent. 

Insoluble  matter 1.60         " 

Carbonate  of  lime 53 .  30         " 

Carbonate  of  magnesia 43 .  13         " 

Outcrops  of   the  Corniferous. 

Proceeding  westward  from  Ancaster  no  exposures  of  rock  are  encountered  until  Woodstock 
is  reached,  at  which  point  the  erosion  of  the  Thames  has  removed  the  glacial  debris  from  the 
underlying  Corniferous  limestone.  Both  north  and  south  of  the  highway  rock  is  to  be 
seen,  not  however  for  some  distance  west  of  Ancaster.  The  road  from  this  place  to  Brant" 
ford  reaches  the  summit  about  two  miles  out  and  then  traverses  a  level  clay  country.  At 
Brantford  although  no  rock  is  normally  exposed,  it  has  been  encountered  above  the  dam  at 
about  15  feet  below  water  level,  and  below  the  dam  about  five  feet  down.  An  opportunity  was 
had  of  seeing  a  small  piece  removed  in  making  excavations  for  new  piers  for  the  Brantford 
Power  and  Light  Company.  The  sample  was  a  hard  compact  gray  limestone  with  a  distinctly 
glaciated  surface  ;  the  direction  of  glaciation  was  of  course  indeterminable,  the  rock  not  being 
in  place.  Conversation  with  workmen  led  to  the  opinion  that  both  the  striae  ?nd  dip  of  the 
rock  had  a  southwesterly  direction. 

At  Brantford  post-glacial  gravel  lies  directly  on  the  rock  ;  it  is  almost  continuous  as  far 
as  Gait  and  also  extends  west  to  Burford.  Southward  however  it  gives  place  to  clay  ;  for  at 
the  Cockshutt  bridge,  two  miles  south  of  Brantford,  forty  feet  of  continuous  clay,  devoid  even 
of  sandy  partings,  was  pierced  in  making  foundations  for  a  new  bridge. 

These  post-glacial  beds  consist  mainly  of  coarse  sand  with  pebbles  mostly  of  limestone,  but 
many  of  the  Archaean  rocks  are  also  represented,  sometimes  by  fragments  of  considerable  size. 
Continuing  south  from  Brantford,  clay  deposits  alternate  with  gravel,  the  country  gradually 
growing  less  hilly  to  the  vicinity  of  Waterford.  South  of  this  place  several  interesting  ex- 
posui"  t  of  Corniferous  rock  are  to  be  seen.  Stratified  gravels  prevail  in  the  immediate  vicinity 
of  W.tirford,  but  on  passing  south  towards  Rockford  theyagain  give  place  to  clay,  which  is 
prac  icilly  continuous  to  the  shore  of  lake  Erie. 

CORALS    IN    TOWNSEND    AND    WALPOLE. 

At  Villa  Nova,  lot  18  in  the  eighth  concession  of  the  township  of  Townsend,  is  an  excel- 
lent exposure  on  which  a  quarry  has  been  opened.  About  eight  feet  are  here  exposed,  the 
upper  three  being  a  silicious  hornstone  with  corals,  and  the  lower  five,  banded  limestone  with 
numerous  fossils.  The  best  stratum  for  building  purposes  is  eight  or  ten  inches  in  thickness 
the  last  layer  exposed  being  bluer,  harder  and  less  fossiliferous  than  the  overlying  seams.  One 
band  in  particular  is  so  filled  with  corals  and  is  so  clean  and  compact  that  it  should  cut  and 
polish  to  a  handsome  ornamental  stone.     A  number  of  fossils  were  collected  here,  and  it  must 
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be  understood  that  this  list  and  those  which  follow  make  no  pretence  to  being  complete  but 
simply  represent  the  species  the  writer  was  able  to  collect  in  the  short  time  at  his  disposal  : 


Syringopora  perelegans, 
Syringopora  nob  His, 
Syrinqopora  Hisinge  ri, 
Elothroph  yllum  decorticatum, 
Zaph  rent  is  gigauteo , 
Favosites  basalt  ica, 
Streptelasma  eomicula, 
Favosites  turbinata, 
Micltelinia  lonvexa, 
Favosites  limitaris, 
Cyathophyllum  exiguum, 
Zaphrentis  prolifica, 
Zaph  rent  is  Schumardi, 


Stropheodotda  ampla, 
Stropheodonta  dem  issa, 
Galymene  sp., 
Ganoid  plate, 
Favosites  hemispherica, 
Favosites  Helderbergia  ' 
Favosites  favosus, 
F.  Gothlandica  (Lambe) 
Zaph  re  nt  is  g  ig<  t  n  tea , 
Crepidoph  yllum  colliga  turn, 
Heliophyllum  exiguum, 
Cladopora  labiosa, 
Michelinia  Clappi. 


For  some  distance  south  of  Villa  Nova  the  rock  is  quite  close  to  the  surface  and  crops  out  at 
several  places.  At  Rockford,  lot  22  in  the  ninth  concession  of  Townsend,  are  considerable 
exposures  of  coralline  limestone  bearing  many  other  fossils,  conspicuous  among  which  are 
masses  of  Stromatopora.  The  exposures  are  some  acres  in  extent,  with  the  fossils  well  weathered 
out  and  lying  on  the  surface  of  the  fields,  particularly  where  a  small  stream  has  aided  in  the 
disintegration  of  the  rock.  About  20  feet  are  exposed  in  all.  Some  flint  of  a  reddish  color  is 
attached  to  many  of  the  corals  and  much  resembles  that  at  Villa  Nova.  The  fossils  from  Rock- 
ford  are  as  follows  : 


Stromatopora  tuberculata , 
Stromatopora  mammillata, 
Stromatopora  perforata, 
Favosites  turbinata, 
Fa  vosites  hemispherica, 
Favosites  basaltica, 
Favosites  polymorpha  (Bill.), 
Blothrophyllum  decort icatum, 
Fistulipcra  Canadensis, 
Zaphrentis  mirabile. 


Zaphrentis  Schumardi, 

Zaphrent  's  prolifica, 

Cyathophyllum  Hulli, 

Diphyph yllum  Simcoense, 

Sy  r  vngopo ra  His  in ge  r  i, 

Ph iUipsastrea  Billingsi, 

Ganoid  plate, 

Crinoid  joints, 

Numerous  ill  preserved  Bryozoa. 


A  third  excellent  exposure  in  this  vicinity  is  at  Teitz'  quarry,  lot  1  in  the  fourteenth  con- 
cession of  Walpole,  which  probably  lies  at  a  higher  horizon  than  either  of  the  preceding. 
About  ten  feet  are  exposed  of  roughly  bedded  limestones  with  numerous  fossils,  which  are  in 
some  respects  different  from  the  assemblage  at  the  two  other  quarries.  Some  species  are  found 
here  which  are  rare  or  quite  absent  from  the  previously  described  deposits. 


Platyceras  ventricosum, 
Flatyceras  bisulcatum  ? 
Platyceras  sp. 
Platyostoma  ventricosa, 
Athyris  clara, 
Stropheodonta  ampla, 
Stricldandinia  elongata , 
Favosites  turbinata, 
Favosites  hemispherica, 


Michel  in  ia   con  oexa, 
Syringopora  perelegans, 
Chonophyllum  magnifivum , 
Cyathophyllum  Halli, 
Zaphrentis  prolifica, 
Zaphrentis  mirabile, 
Fistulipora  Canadensis, 
Numerous  indistinct  Bryozoa, 
Large  crinoid  columns. 
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At  Springvale,  lot  6  in  the  fourteenth  concession  of  Walpole,  outcrops  an  even  bedded 
non-fossiliferous  limestone  showing  glacial  striae  west-southwest  on  the  surface.  The  heaviest 
beds  are  eight  to  ten  inches  thick  and  of  a  whitish  gray  color.  Below  the  level  of  the  quarry 
the  rock  is  said  to  be  a  blue  limestone,  but  this  requires  confirmation.  The  non-fossiliferous 
limestone  shows  increasing  silica  on  descending.  The  average  lime  made  from  the  rock  has 
hydraulic  properties  and  requires  about  16  to  1  of  gravel  to  make  a  durable  cement.    Analysis: 

Moisture 0.15  per  cent. 

Silica : 3.69 

Alumina 3. 29  " 

Ferric  oxide 1.89  '' 

Calcium  oxide 31.58  " 

Magnesium  oxide 17.79  " 

Ignition  loss 44.73  " 

Overlying  this  and  a  few  rods  west  of  the  exposure  are  beds  of  Oriskany  sandstone  six  to 
eight  feet  in  thickness,  from  which  were  obtained  specimens  of 

Platyostoma  ventricosa,  Pentamertts  aratus, 

Leptaena  rhomboidalis,  Stropheodonta  incequistriata, 

Atrypa  reticularis,  StropJieodonta  ampla  (magnified), 

Zaphrentis  prolifica, 
also  a  magnificent  fragment  of  the  jaw  of  a  ganoid  fish. 

The  fossils,  with  the  exception  of  the  ganoid  fragment,  are  mostly  casts,  the  calcareous 
matter  of  the  shell  having  been  dissolved.  Two  sorts  of  stone  are  quarried  from  this  exposure, 
an  extremely  hard  variety  with  silicious  cement  which  may  prove  useful  for  grindstones  and 
for  refractory  purposes,  and  a  soft  friable  example  possessing  insufficient  coherencs  to  make  a 
satisfactory  building  stone.  Above  the  sandstone,  towards  the  northwest  corner  of  lot  6  in  the 
fourteenth  concession  of  Walpole,  is  a  ridge  of  Corniferous  rock,  presenting  the  characteristic 
fossils  of  the  coralline  beds  and  many  fragments  of  trilobites.  Among  numerous  examples 
were  found  : 

Fourteen  species  of  corals. 

Pfiacops  bujo,  Stropheodoida  demissa, 

Phaxops  raua,  "  in&qwstriata, 

Calymene  (crushed),  "  >impla, 

Platyostoma  ventricosa,  Etc.,  etc.,  etc. 

This  seems  the  best  locality  for  the  collection  of  trilobites. 

Southwest  of  these  deposits,  on  the  farm  of  Elias  Shoap,  lot  9  in  the  thirteenth  concession 
of  Walpole,  is  an  excellent  exposure  showing  20  feet  of  vertical  section.  The  upper  strata 
consist  of  about  ten  feet  of  thin  bedded  fossiliferous  cherty  limestone  with  corals  predominat- 
ing, as  at  Rockford.  This  is  underlaid  by  five  feet  of  soft  sandstone  as  at  Springvale,  while 
the  bottom  five  feet  consist  of  hard  indurated  sandstone  with  silicious  cement. 

LIMESTONE    QUARRIES    AT    HAGERSVILLE. 

But  occasional  small  outcrops  are  seen  from  this  point  to  Hagersville,  where  are  situated 
some  of  the  most  extensive  quarries  in  the  district.  Glacial  striae  west-southwest  are  observed 
on  the  surface  rock.  The  upper  ten  feet  of  this  section  show  the  cherty  coralline  limestone 
with  a  predominance  of  favositoid  corals,  below  which  lie  six  or  eight  feet  of  more  heavily 
bedded  and  less  fossiliferous  stone  of  excellent  quality  for  building  purposes.     Underlying  t.iis 
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layer  are  two  feet  of  stone  which  is  practically  all  flint,  and  is  succeeded  by  five  feet   of  good 
blue  limestone  giving  the  following  analysis  : 

Moisture 0.24  per  cent. 

Insoluble  residue 5. 32 

Ferric  oxide 1.21 

Alumina   3  99 

Lime _  _  45.  14 

Magnesia 1  64 

Carbonic  acid 35.46 

Loss  on  ignition 40. 89 

The  writer  is  informed  that  a  drill  hole  87  feet  exposed  nothing  but  continuous  limestone. 
Most  of  the  product  of  these  quarries  is  made  into  rubble,  in  which  an  extensive  trade  is  car- 
ried on.     The  percentage  of  silica  has  the  effect  of  rendering  the  rock  rather  hard,  and  some- 
what impairs  its  value  as  a  building  stone  on  account  of  the  added  difficulty  of  chiselling. 
List  of  fossils  from  the  Hagersville  quarries  : 

Favosites  hemispherica,  Diphyphyllum  Verneuilanum, 

"         basalt ica,  "  Simcoense, 

"         turbinata,  Euomp-udus  de  Cewi, 

liiiutaris,  Callonema  lichas  (or  a  form  closely  re- 

Gyathophyllum  HalU,  lated), 

Zaphrentis  prolifica,  Cladopora  labiosa, 

Streptelasma  comictda,  Spirlfer  duodenana, 

Michelinia  convexa,  Spin'fer  sp.   (resembles  mauni  Hall), 

Michelinia  Clappi,  Strophcodouta  ampla, 

Syringopora  perelegans,  "  demissa, 

Hisingeri,  "  incequistriata. 

Just  south  of  Hagersville  at  the  cutting  on  the  Michigan  Central  railway  the  nodular  cor- 
alline limestone  is  seen  showing,  besides  the  ordinary  corals, 

Michelinea    Clappi  =   Ramieophyllum  Conocardium  trigonale, 

ordinatum,  Stricklandinia  elongata, 

Leptaena  rhomboidalis,  Atrypa  reticrdaris. 
Stropheodonta  Pater soni, 

Oriskany  and  Lower  Helderberg. 
Two  miles  south  of  Hagewrille,  at  the  "Gore,"  the  soft  sandstones  of  the  Oriskany  crop 
out,  underlaid  as  usual  by  the  smooth  non-fossiliferous  limestone. 

Following  the  road  from  Hagersville  to  Cayuga,  the  first  exposures  are  of  the  hard  cherty 
limestone  seen  at  the  cutting  of  the  M.C.R.  This  rock  underlies  the  sandstone  and  separates 
it  from  the  "  waterlime  "  ;  it  was  not  observed  at  Springvale  and  does  not  appear  to  be  con- 
tinuous. The  Oriskany  sandstone  reaches  a  thickness  of  15  feet  in  this  vicinity,  an  1  shows 
distinct  traces  of  glaciation  in  a  west-southwest  direction.  The  rock  itself  is  more  compact  and 
of  better  grain  than  that  at  Springvale,  and  is  quarried  at  several  points  along  the  road.  The 
above  mentioned  chert  is  absent  at  many  points,  the  sandstone  being  directlyjsucceeded  by  the 
smooth  limestone,  an  average  analysis  of  which  gives  : 

Water 0 .  35  per  cent. 

Silica 3.44 

Alumina 2.34         " 

Ferric  oxide 1 .  86         " 

Calcium  oxide 26.01         " 

Magnesium  oxide 17 .  47         " 

Ignition  loss .  ,    44 .  96         " 

10  m 
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On  lot  40  in  the  fourth  concession  of  North  Cayuga,  this  lime  rock  is  again  exposed  where 
a  quarry  has  been  opened  by  Mr.  J.  Best.  The  upper  ten  feet  consist  of  the  even-bedded  gray 
non-fossiliferous  limestone,  while  the  lower  part  shows  the  same  lack  of  fossils  but  is  of  a  bluish 
hue,  and  capable  of  being  quarried  in  larger  blocks.     The  analysis  of  this  rock  is  as  follows  : 

Water 0  55  per  cent. 

Silica 4 .  14 

Alumina 26 .  60 

Ferric  oxide 1 .  56 

Calcium  oxide '. 20.09 

Magnesium  oxide 14.51 

The  unusually  high  percentage  of  alumina  is  remarkable  ;  this  rock  might  well  be  used  to 
enrich  others  in  the  vicinity  whose  content  of  alumina  is  too  low  for  the  best  results  in  the 
manufacture  of  hydraulic  cements.  The  surface  of  the  rock  at  this  quarry  shows  distinct 
glacial  striae  running  westrsouthwest.  The  overlying  soil  is  heavy  boulder  clay.  On  lot  36 
LS.  of  North  Cayuga,  the  valley  of  denudation  of  Rattlesnake  creek  shows  an  excellent  section 
of  these  lower  beds,  about  30  feet  being  exposed.  The  upper  portions  consist  of  the  non-fossil- 
iferous waterlime  beds  separated  by  shaly  layers,  while  at  the  bottom  of  the  section  bluish, 
friable  limestones  ci'op  out.  Much  of  this  stone  is  fine-grained  and  very  uniform  ;  it  should 
afford  examples  suitable  for  lithographic  work.1 

\Ve  have  therefore,  in  this  vicinity,  thirty  or  forty  feet  of  the  so-called  waterlime  belonging 
to  the  Lower  Helderberg  series  resting  on  a  shaly  blue  limestone,  and  covered  in  places  by  a 
narrow  bed  of  chert,  or  where  this  is  absent,  succeeded  directly  by  the  Oriskany  sandstone 
showinc  a  maximum  thickness  of  twenty  feet.  Close  above  the  sandstone  are  the  coralline 
layers  of  the  Corniferous,  which  is  attested  by  the  fact  that  in  many  of  the  fields  surrounding 
the  sandstone  exposures,  fossils  of  this  type  may  be  collected.     The  following  were  noted  : 


Favosities  hem  ispherica, 

t:        basaltica, 

"         basaltica,  var.  a,ta, 

"        polymorphs 

"        limitaris, 

"        turbinata, 

"        Helderbergiae  (or  closely  allied), 

"         favosa  =  F.  Gothlandica  '?, 

"        (a  species  resembling  F.  proorimus 
Hall), 
Michdinia,  Clap 
Michelinia  con 
Acrophyllum  Oneidc  »  , 
Zaphrentis  prolific  >. 

"        :'"/" 
"         mirabile, 
DiphyphyUum  V  um, 

"        Simcoei 

"  8P-, 

Blothrophy&wm  decorticai 

Crepi'loph  yli  »nt  coll igaUi  m , 
Sf/ringopora  Hisingeri, 

"        perelegans, 
Cyathophyllum  (Heliophyllum)  Halli, 


St reptelasma  comical", 
Pli  U I  ipsa  st  rea  B  ill  i  ng 
Cystophyllwm  vesiculamm, 
Alveolites  Goldfvssi, 
Aulopora  respens, 
Stromatopora  granui 

"         mammittata  (variety  with  small 
"mammae,") 
Platyostoma  ventricosa, 
Euomphahts  de  ' 

Callonema  lichas  (  probably  cast  only), 
Leptaena  rhomboidalis, 
Stropheodor.ta  ampin, 
"        Patersoni, 
"        demissa, 
"         inaequistriata, 
Spirifer  duodenaria, 
Atrypa  r<  tictdaris, 
Phacops  bvfo, 
Phacops  rami, 
Proet-us  crassimargit 
Calymene  sp., 

Daimanites  myrmecophorus  (or  closely  allied, 
portion  of  pleura  only). 


1  This  rook  is  not  entirely  non-fc>3siliferou8,  some  rare  specimens  beine  found  in  it.— See  Geology  of 

Canada,  1863,  page  354. 
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There  is  no  doubt  that  a  continued  search  would  reveal  all  the  known  species  of  the  coral- 
line layers  as  well  as  many  not  yet  recorded  in  Canada,  species  of  trilobites  and  gasteropoda 
particularly.  No  mention  is  made  of  an  enormous  number  of  bryozoa,  but  as  casts  only  are 
found,  the  work  of  identification  is  difficult  and  extremely  unsatisfactory. 

From  this  vicinity  southward  to  Cayuga  no  more  exposures  are  encountered,  the  rock  being 
hidden  beneath  a  uniform  bed  of  clay.  South  of  this  town  outcrops  are  well  known,  but  the 
expedition  was  not  carried  so  far. 

Gypsum  Deposits  in  the  Oxoxdaga. 

Returning  to  Brantford,  the  north  and  south  section  was  continued  farther  north,  the  first 
exposures  being  seen  in  the  banks  of  the  river  at  Paris,  where  the  Onondaga  or  gypsum-bearing 
formation  is  encountered.  Near  the  bridge  over  the  Grand  river  at  this  place  fifteen  feet  of 
soft,  thin-bedded  shales  with  interlaminations  two  to  four  inches  thick  of  soft  limestones  are 
exposed.  An  analysis  of  this  limestone  was  made  to  ascertain  its  general  nature  and  its  con- 
tent of  gypsum,  of  which  substance  it  proved  practically  free,  as  a  glance  at  the  analysis  will 
show  : 

Water  ....  0.33  per  cent. 

Insoluble  residue  -  -  3.32      " 

.  Calcium  oxide  ...         27.77      " 

Magnesium  oxide  -  -  15.15      " 

Carbonic  acid  -  -  -         33.42      " 

Sulphur  -  -  -  0.60      "        , 

In  spite  of  its  association  with  the  gypsiferous  shales  this  rock  is  therefore  very  free  of  both 
alumina  and  sulphur.  The  uppermost  layers  however  are  more  cavernous  than  the  typical  rock 
analysed,  and  contain  small  particles  of  gypsum.  The  shaly  portions  are  soft  and  friable,  and 
resemble  the  Don  Valley  shales  of  the  Hudson  River  formation  as  exposed  near  Toronto. 
These  shales  are  practically  the  same  as  the  slate  at  gypsum  quarries,  of  which  an  analysis  will 
be  given  later. 

At  Paris  the  rock  is  covered  by  a  thick  deposit  of  post-glacial  gravel  similar  to  and  prob- 
ably continuous  with  that  at  Brantford.     About  a  mile  and  a  half  below  the  town  are  situated 
the  gypsum  quarries  or  "plaster  mines,'"  as  they  are  called  locally.     The  Grand  has  hollowed 
out  its  bed  through  the  gravel   which  rises  to  an  elevation  of  100  feet  or  more  above  the  high 
water  level,  at  which  point  the  rock  is  exposed  for  a  half  mile  along  the  river.     The  method  of 
quarrying  is  to  run  tunnels  about  five  feet  square  into  the   hillside  and  to  enlarge  these  pas- 
sages into  chambers  where  good  material  is  encountered.     The  product,  as  brought  to  the 
mouth  of  the  tunnel,  consists  of  mixed  slate  and  gypsum,  both  gray  and  pure  white  in  color. 
The  gypsum  occurs  in  irregular  cracks  in  the   shale  with   its  fibres  arranged  at  right  angles  to 
the  walls,  or  as  selenite  in  ramifying  veinlets  traversing  the  slate  in  all  directions.     Some  por- 
tions of  the  rock  are  filled  with  crystals  of  gypsum,  while  in  certain  places  the  valuable  material 
seems  interbedded.     Speaking  roughly,  the  white  product  would  average  about  15  per  cent.  of 
the  rock  quarried.     The  residue  however  contains  more  or  less  gypsum  and  is  ground  and  sold 
for  land  plaster.     The  slate  assays  as  follows  ; 

Water  ....  0.75  per  cent. 

Silica       ....  52.02      " 

Alumina        ....  8.03      " 

Ferric  oxide        -  -  -  3.80      " 

Calcium  carbonate    -  -  -  9.90 

Magnesium  carbonate     -  -  2.34       " 

Sulphur         -  -  1.00      •« 
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At  present  three  men  are  working  in  a  tunnel  which  has  been  driven  about  600  feet  into 
the  hillside,  and  which  has  been  worked  for  nine  years.  Previous  to  this  tunnel  fourteen 
others,  some  of  them  extending  to  greater  distances  into  the  hillside,  had  been  excavated.  At 
various  other  points  along  the  river  valley  similar  deposits  occur,  and  there  is  no  doubt  that  a 
practically  inexhaustible  supply  of  the  material  exists  in  the  vicinity. 

The  Paris  waterworks  are  situated  two  miles  above  the  town,  at  which  point  a  copious 
spring  bursts  out  of  the  gravel.  The  water  is  somewhat  calcareous,  as  is  seen  in  considerable 
deposits  of  travertine  containing  impressions  of  leaves  and  various  small  organisms.  These  are 
the  only  fossils  to  be  seen  in  the  vicinity. 

Westward  from  Paris  rock  is  next  exposed  at  the  Grand  Trunk  Railway  bridge  at  Wood- 
stock. This  outcrop  resembles  the  cherty  coralline  limestone  of  the  Corniferous  as  already 
described  ;  it  contains  beautifully  preserved  examples  of  Favosites  hemispherica  as  well  as 
F.  polymorphs  (Billings),  numerous  DiphyphyUidce  and  Cyathophyllidce  and  Bryozoa.  The 
following  were  collected  :  — 


Diph yph yU u m  Verneu ilanum, 
"  stramineum, 

"  Simeoense, 

Zaphrentis  gigantea, 

rites  polymorpha  (Bill.), 
"        hemispherica. 


Favosites  twrbinata, 
Syringopora  Hieingeri, 
Cladopora  labiosa, 
Undetermined  Ca  mpa  n ul< '  via  n , 
Numerous  Fenestella, 
Small  crinoid  joints. 


Below  this  are  about  eight  feet  of  thin-bedded  blue  fossiliferous  limestone  more  or  less 
cherty  and  bituminous  throughout.     This  rock  yielded  specimens  of 

Stropheodont'i  inosquistriata,  Platyostoma  sp., 

Atrypa  reticularis,  Stromatopora  titberculata. 

More  of  the  above  corals  in  fewer  numbers  and  very  numerous  impressions  of  Bryozoa, 
particularly  the  Fenestellido .  The  substance  of  those  forms  is  unfortunately  entirely  gone  and 
their  only  remains  are  the  impressions  on  the  flinty  nodules. 

The  Beachville  Quarries. 

Occasional  exposures  are  seen  in  the  valley  of  the  Thames  towards  Beachville,  where  a 
number  of  quarries  are  operated  on  a  rock  of  decidedly  different  general  appearance  from  that 
at  Woodstock.  East  of  the  village  and  north  of  the  river  a  quarry  has  been  opened,  the  sur- 
face layers  of  which  are  somewhat  coralline,  while  the  underlying  rock  is  of  a  whitish  color  and 
carries  bitumen.  Across  the  river  an  extensive  quarry  shows  this  white  layer  with  fucoids, 
Conocardium  trigonah  and  numerous  Athyris  spiriferoides,  with  a  less  abundance  of  Zaphrentis 
prolifica.     This  white  rock  gives  an  excellent  analysis  as  below  : 

Water  -  -  -  0.20  per  cent. 

Silica       -  -  -  -  0.13       " 

Alumina        ....  trace 

Ferrous  oxide     -  -  -  0.22      " 

Calcium  oxide  ...  53.71 

Magnesium  oxide  -  -  trace 

Sulphur  trioxide  -  -  -  0.35      " 

Ignition  loss        -  -  -  43.92      " 

Three  feet  below  this  bed  are  a  few  feet  of  friable  rock  followed  »y  eight  feet  of  thick 
bedded  (10  to  12  inches)  limestone  suitable  for  budding  purposes.  Traces  of  petroleum  are 
found   in  the  corals  and  other  porous  parts  of  these  beds.     Below  the  village  Mr.    James 
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Bremner  is  carrying  on  extensive  quarring  operations  on  beds  which  are  higher  (?)  than  the 
■above.  The  quarries  are  not  opened  to  any  depth  as,  at  about  seven  feet,  a  water-bearing 
stratum  is  cut  which  renders  operations  below  this  level  more  difficult.  The  stone  being 
quarried  is  more  massive  than  at  the  upper  quarries  and  shows  less  petroleum  and  fewer  fossils. 
This  rock  also  makes  a  good  lime,  of  particular  value  for  chemical  purposes  owing  to  its 
freedom  from  magnesia  : 


Assay  of  limestone  from  the  Bremner  quarries  : 

Water 

0.55  per  cent 

Silica       -             -             -             . 

0.46      " 

Alumina 

7.42      " 

Ferric  oxide 

1.50      " 

Calcuim  oxide 

49.97      " 

Magnesium  oxide 

trace 

About  25  men  are  employed  in  the  various  quarries  at  Beachville. 

Returning  to  Paris  and  continuing  the  section  northward,  we  find  surrounding  Paris 
rolling  hills  of  glacial  detritus  bearing  isolated  boulders  of  limestone  (sometimes  of  consider- 
able size)  which  are  collected  and  burned  to  lime  at  various  small  kilns. 

Marl  Beds  in   Dumfries. 

On  lots  18,  19,  20,  and  21  of  the  first  concession,  South  Dumfries,  an  excellent  deposit  of 
marl  is  seen  in  Blue  lake  which  itself  covers  10  acres,  while  the  marl  beds  probably  extend 
over  40  acres.  The  deposit  would  average  thirty  feet  in  depth  of  pure  white  marl,  said  to  con- 
tain 98.83  per  cent,  carbonate  of  lime.  The  hills  surrounding  the  lake  are  of  moraine  origin 
and  show  no  stratification.  Clay  occurs  in  the  hillside  to  the  north  of  the  pond.  This  location 
is  very  well  disposed  for  the  establishment  of  a  cement  plant,  as  a  spur  of  1,000  feet  would  suf- 
fice to  put  the  product  on  the  rails.  Some  work  had  been  done,  at  the  time  of  my  visit,  with 
the  object  of  establishing  a  cement  works  on  the  property,  which  has  been  acquired  by  the 
Ontario  Portland  Cement  Company,  of  Brantford,  with  Mr.  E.  L.  Gould,  Brantford,  as  presi- 
dent, and  Mr.  W.  G.  Elliott,  manager. 

From  Paris  towards  Ayr  the  rough  morainb  deposits  gradually  give  place  to  gravel  beds, 
while  from  Ayr  to  Gait  sand  and  gravel  alternate  with  clay.  Throughout  this  region  are 
numerous  marl  beds,  many  of  which  will  doubtless  prove  valuable  for  the  manufacture  of 
cement.     A  cursory  inspection  was  given  to  a  few  of  these  deposits  as  follows  : 

The  farm  of  Walter  J.  Reid,  lot  31  in  the  tenth  concession  of  North  Dumfries,  shows 
about  twelve  acres  of  marl  and  four  acres  of  lake.  Clay  is  seen  on  the  south  side  of  the  lake, 
but  fine  sand  is  the  predominating  superficial  deposit. 

The  farm  of  Mrs.  McCrone,  lot  29  in  the  eight  concession  of  North  Dumfries,  contains 
ten  acres  of  lake  and  ten  acres  of  low  land  covered  by  marl.  Close  to  the  shore  bottom  could 
not  be  obtained  in  a  continuous  mass  of  marl  with  a  16-foot  pole.  The  lake  is  very  deep,  but 
notwithstanding  this  objection  a  very  large  quantity  of  accessible  marl  doubtless  exists  here. 
Another  lake  lies  to  the  south  and  west  ;  about  thirty  acres  of  low  lying  land  intervenes.  I 
have  no  doubt  that  this  tract  is  largely  composed  of  marl.  Clay  does  not  appear  to  be  plenti- 
ful in  this  vicinity,  light  land  with  many  stones  being  the  prevailing  soil. 

A  small  lake  of  three  acres  with  marl  is  seen  to  the  northwest  of  this  point  on  the  farm  of 
Mr.  Taylor,  while  southward,  on  the  property  of  Robert  Easton,  there  is  an  excellent  deposit 
in  and  surrounding  a  lake  of  ten  acres  bounded  by  low  land,  said  to  show  plenty  of  clay. 

A  glance  at  the  township  plans  of  this  vicinity  will  impress  on  the  reader  the  large  number 
of  small  spring-fed  lakes  in  this  region  ;    while  it  was  impossible  to  visit  more  than  a  few  of 
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these,  it  is  extremely  likely  that  they  are  of  the  same  nature  as  those  seen,  in  which  case  we- 
have  here  numerous  sites  for  the  manufacture  of  that  product  for  which  the  demand  is  increas- 
ing with  strides  and  bounds — Portland  cement. 

Borings  at  Stratford  and  Guelph. 

Continuing  northward  from  Ayr,  via  Dundee,  no  exposures  were  seen,  the  country  being 
rather  uneven  with  light  stony  land  of  morainic  origin.  At  about  the  point  where  the  road 
from  Dundee  joins  the  main  line  to  Hamburg  the  character  of  the  country  changes,  the  rough 
morainic  deposits  giving  place  to  more  level  clay  soil,  which  continues  as  far  north  as  the  sec- 
tion was  carried,  that  is  to  Stratford  and  St.  Marys.  Some  years  ago  a  well  was  sunk  at  Strat- 
ford in  the  hope  of  obtaining  gas ;  the  following  record  was  kept,  which  unfortunately  is  of 
doubtful  interpretation  : 

teet.  feet. 

Drift 143         Slate 40 

Limestone VJO         Limestone 716 

White  flint 117         Medina 368 

Limestone 38         Hudson  River  and  Utica 676 

Flint 58         Trenton 40 

Limstone  100 

Total 2,386  feet, 

A  record  has  also  been  obtained  from  a  boring  made  at  Guelph  where  we  find  : 

Drift 15 

Blue   slate 50 

Niagara  and  Guelph 100 

Gray   slate 5 

Red  slate 5 

G  ray  slate 10 

Blue  slate 2 

Clinton 10 

Blue  slate 20 

Hard  limestone 7 

Blue  shale   9 

Medina  sandstone 12 

Blue  shale 7 

Red   Medina 400 

Hudson  River ....    500 

Utica 300 

Trenton 110 

Total 1,562 

From  the  top  of  the  Trenton  to  the  surface  of  the  rock  at  Guelph  is  therefore  1,437  feet. 
Assuming  the  thickness  of  the  various  strata  to  be  approximately  the  same  at  St.  Marys  we  get 
the  surface  rock  at  Guelph  to  lie  in  the  middle  of  the  716  feet  of  limestone  recorded  at  Strat- 
ford. This  would  make  323  feet  of  Guelph  limestone  removed  by  erosion  at  that  place.  On 
the  other  hand  if  we  consider  the  50  feet  of  blue  ahale  as  analogous  to  the  40  feet  at  Stratford 
then  the  716  feet  represent  the  Niagara  and  Guelph,  showing  therefore  a  considerable  increase 
in  thickness  towards  the  west.  At  Guelph  this  slaty  bed  lies  15  feet  down,  and  at  Stratford  546 
feet.  Subtracting  these  figures  from  the  elevations  of  the  respective  places  (1057  and  1207  feet 
above  the  sea)  we  find  that  the  dip  of  the  beds  is  381  feet  in  the  40  miles  separating  the  two 
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places.  This  however  must  not  be  considered  the  true  dip,  which  is  in  a  more  southwesterly 
direction  and  would  therefore  be  somewhat  greater.  Quite  recently  a  well  was  sunk  at  St. 
Marys,  the  record  of  which,  whether  by  accident  or  design,  seems  to  have  been  very  carelessly 
preserved.  The  following  notes  are  due  to  Mr.  Thomas  Cox,  who  had  a  certain  interest  in  the 
drilling  : 

Water  at  550  feet. 

Brine  at  985  feet. 

Sulphur  water  at  1185  feet 

In  gray  Medina  sandstone  at  1510  feet. 

Quarrying  in  the  Corntferous  at  St.   Marys. 

The  heavy  deposit  of  drift  reaching,  as  above  noted,  a  depth  of  143  feet  at  Stratford,  is 
cut  by  the  Thames  at  St.  Marys,  exposing  the  underlying  limestones.  The  first  outcrop  of  rock 
is  seen  about  three  miles  east  of  St.  Marys,  where  a  tributary  stream  has  eaten  through  the 
drift.  A  small  quarry  has  been  opened  and  about  ten  feet  of  thin  bedded,  jointed,  whitish 
gray  limestone  exposed.  The  fossils  are  very  poorly  preserved  ;  among  them  we?e  noted 
Athyris  spiriferoides  and  Spirifer  greyaria.  • 

Lying  north  and  east  of  the  town  of  St.  Mary's,  and  at  some  elevation  above  the  river,  are 
a  series  of  whitish  limestones  very  similar  to  those  on  the  Stratford  road,  but  containing  even 
fewer  fossils.  The  two  beds  are  doubtless  analogous  and  represent  the  highest  members  of  the 
Cornifero  is  as  here  exposed.  The  rock  is  being  extensively  quarried  and  burned  by  Mr.  J. 
Slater.     An  analysis  follows  : 

Water 00. 14  per  cent. 

Silica 2.32 

Ferric  oxide 0.88 

Alumina 0  17 

Calcium   carbonate 94.24         " 

Magnesium   carbonate 2.10         " 

On  the  south  side  of  the  river  at  a  distance  of  about  a  half  mile  the  so-called  Horseshoe 
quarry  is  being  opened.  Here  the  rock  dips  perceptibly  to  the  west  and  is  somewhat  fractured  by 
local  folding.  The  upper  bed  is  a  thin  limestone  weathering  red  and  tilled  with  shells  of  Chon- 
etes  hemispheriea  and  other  species  of  the  same  genus.  In  less  abundance  are  found  Spirifera 
grega/ria.  Below  this  bed  friable  silicious  limestones  occur  with  Conocardium  trigonale  which 
seems  to  be  more  or  less  confined  to  this  bed.  On  descending,  more  heavily  bedded  rock  is 
found  in  which,  at  a  depth  of  four  feet,  specimens  of  the  rare  species  Pauenla  grandis  were 
obtained.  Along  the  river  south  and  west  of  the  Horseshoe  quarry  extensive  operations  have 
been  carried  on  for  years.  Apparently  the  above  described  Ghonefxs  bed  is  about  eight  feet 
down  at  these  quarries,  being  overlaid  by  a  series  of  shaly  friable  rocks  bearing  Orthis  (Bhipi- 
domella)  livia,  Athyris  clara,  Athyrias  maia,  Lucina  elliptica  and  other  lamellibranchs.  Two 
feec  lower  is  the  bed  which,  as  at  the  upper  quarry,  is  characterized  by  the  presence  of  Panen- 
ka  grandis.  It  consists  of  a  heavy  blue  limestone  overlaid  immediately  by  a  thin  bed. 
The  Panenka  limestone  gives  on  analysis  the  following  result  : 

Water 0.41  per  cent. 

Insoluble  residue 4.49 

Alumina 0.47       " 

Ferric  oxide 1.19 

Calcium  carbonate 90.22 

Magnesium  carbonate 2.09 
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Balow  the  Panenka  bed  is  foun  1  a  stratum  characterized  by  the  nautiloids  Gomphoceras 
eximium,  Gyroceras  sp.,  Nautilus  sp.  and  by  Aviculopecten  princeps.  A  very  distinct  horizon 
is  marked  by  an  abundance  of  fucoids  lying  at  a  depth  of  about  14  feet,  below  which  the  rock  is 
more  heavily  bedded,  of  a  bluer  color  and  decidedly  less  fossiliferous.  Although  a  few  corals 
such  as  Zaphrentis  prolifica,  Favosites  hemispherica,  etc.,  are  met  with  at  St.  Marys'2,  the 
general  series  is  not  comparable  with  the  highly  coralline  rocks  to  the  southward. 

List  of  fossils  collected  at  St.  Marys  : 


Fa vosites  hemispheric , 
7.1  iy, }  i  runt  is  prolifica , 
ISpiriter  duodenaria, 

"       gregaria, 

"       (mauni?) 
Atrypa  reticularis, 
Leptaena  rhomboidalis, 
Athyris  clard, 
Athyris  main, 
Sropheodontsk  atnpla, 
Strnplteodonta  dtmissa, 
Strojiheodonta  inn  quistriata, 
Chonetes  hemispheriea, 
Cliouetes  sp., 


A  ciridopecten  princeps, 

Panenka  grandis, 

Paracyclas  elliptica  (Lucina), 

Van  uxemia  Tomlansi, 

Three  undetermined  lamellibranchs. 

Conocardium  trig* male, 

Platyceras  ventricosv. m . 

Plat]tostoma  sp., 

Nautilus  (Ohioensis  !  ), 

Gyroceras  (cyclops  ?  ), 

Gomphoeera<  exim ium, 

Orthoceras  sp. , 

Oyrtoceras  sp., 

Sea  weeds. 


The  Lower  Helderberg  or  Water-lime  Formation. 

Summing  up  the  observations  in  the  region  described  so  far,  we  find  that  the  lowest  rock 
exposure  is  the  so-called  waterlime  belonging  to  the  Lower  Helderberg  formation  of  the  New 
York  geologists.  It  is  mentioned  in  the  Geology  of  Canada,  1863,  page  354,  as  entering 
Canada  opposite  Buffalo  and  as  being  exposed  at  various  points,  of  which  the  particulars  may 
be  found  as  above  cited.  In  the  Report  of  the  Bureau  of  Mines,  1902,  page  34,  Professor 
Coleman  g'ves  an  analysis  of  this  rock  ;  his  results,  as  well  as  others  prepared  for  this  Report 
and  already  mentioned  in  previous  pages,  are  tabulated  below  : 


Locality. 

Lime. 

Magnesia. 

Alumina  & 
Iron  Ox. 

Silica.        Water. 

Carbonic 
Acid. 

Lot  28,  Con.  II. , 

Humberstone   

Best's  Quarry  .    

r  i 

Quan  ies  south  of            ) 

25.(12 
20.09 
26.61 
31.58 

16.81 
14.41 
17.49 
17.79 

4.94 

25.26 

4.20 

5.18 

12.32           0.06 
4.14            0.55 
3.44           0.35 
3.69           0.15 

39.13 
44.96 

108S. 

44.73 

l0S8 . 

The  reader  should  compare  this  list  with  the  analysis  of  the  famous  Rosendale  cement 
rock  quoted  by  Professor  Coleman  in  the  Report  above  mentioned.  It  will  be  seen  that  all 
these  analyses  agree  quite  closely  except  that  of  the  rock  from  Best's  quarry,  which  shows  an 
unusually  high  percentage  of  alumina.  This  rock  seems  not  to  attain  a  greater  thickness  than 
40  feet,  and  is  overlaid  by  the  Oriskany  sandstone  which  presents  two  varieties  as  already 
mentioned,  a  hard  ijuartzite-like  example,  and  a  more  friable  sort  composed  of  rounded  gr  ins 
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of  quartz  with  some  feldspar.  This  rock  is  found  just  west  of  Port  Colborne  where  it  forms  a 
bed  not  over  a  foot  thick.  The  position  here,  which  is  distinctly  between  the  Waterlime  and 
the  Corniferous,  is  maintained,  but  with  increasing  thickness,  towards  the  north,  reaching 
south  of  Hagersville  a  maximum  of  about  20  feet.  However,  if  we  have  rightly  interpreted 
the  well  at  Stratford,  a  thickness  of  117  feet  is  attained  at  that  point. 

The  Corniferous  a  Varied  Series. 

Our  knowledge  of  the  series  of  limestones  lying  above  the  Oriskany  sandstone  to  which 
the  name  Corniferous  has  been  given  is  most  meagre  and  unsatisfactory.  The  term  Corniferous 
has  been  applied  to  a  whole  series  of  strata  the  fossil  contents  of  which  show  most  striking  dif- 
ferences, e.g.  the  coralline  rocks  of  Hagersville  and  vicinity,  the  nautiloid  and  lamellibranch 
strata  of  St.  Marys,  and  the  rocks  characterized  by  the  very  much  mixed  assemblage  of  fossils 
from  Amherstburg  described  by  the  Rev.  Thomas  Nattress  in  the  last  Report  of  the  Bureau  of 
Mines3.  The  writer  does  not  wish  to  be  understood  as  quarrelling  with  the  name  Corniferous, 
although,  as  Sir  William  Logan  himself  says,  it  is  not  exactly  comparable  with  the  American 
series  of  the  same  name,  but  desires  merely  to  emphasize  the  lack  of  knowledge  of  the  sub- 
divisions of  these  rocks,  call  them  what  we  may. 

The  natural  conformable  succession  of  rocks  westward  from  the  Niagara  outcrops  at  Ham- 
ilton lies  through  the  Barton  beds  to  the  Guelph  dolomites.  The  non-fossiliferous  Onondaga 
and  the  so-called  Waterlime  with  its  overlying  Oriskany  form  a  very  dissimilar  and  non-contin- 
uous series  of  sediments.  Whether  these  deposits  follow  the  Guelph  or  are  more  or  less  con- 
temporaneous, I  believe  there  is  no  evidence  to  decide  ;  it  seems  likely  however,  from  the 
nature  of  the  Onondaga,  that  shallow  enclosed  seas  prevailed,  in  which  were  deposited  the 
characteristic  gypsum,  salt  and  shale.  In  North  and  South  Cayuga,  in  Walpole  and  in  Town- 
send  as  well  as  in  other  townships  a  distinctly  cherty,  coralline  layer  overlies  the  Oriskany 
sandstone  and  attains  no  great  thickness.  At  Hagersville  this  same  coral  layer  seems  to  be 
directly  superimposed  on  the  Lower  Helderberg,  as  a  drill  hole  87  feet  deep  failed  to  reveal 
any  sandstone.  (Compare  the  analysis  of  the  bottom  rock  at  Hagersville  with  that  of  the  "  Wat- 
erlime.'') At  Woodstock  the  coral  layer  is  more  feebly  represented  and  underlies  a  series  of 
rocks  richer  in  brachiopods,  which  series  is  covered  at  Beachville  by  the  peculiar  white  rock 
already  described  as  being  characterized  by  the  presence  of  fucoids  (sea  weeds)  and  small  exam- 
ples of  Athyris  spiriferoides.  The  series  at  St.  Marys  is  quite  different,  the  coralline  layer  not 
being  exposed,  although  of  course  some  corals  occur  as  is  the  case  in  all  these  rocks.  This 
series  has  already  been  described  ;  in  all  probability  it  lies  above  the  others,  but  accurate  meas- 
urements and  complete  collections  of  fossils  are  required  to  decide  the  point. 

Fossiliferous  Beds  of  the  Hamilton  Formation. 

The  heavy  deposits  of  drift  continue  westward  from  St.  Marys,  being  represented  by 
rolling  boulder  clay,  interrupted  in  places  by  deposits  of  gravel.  After  passing  Lucan,  some 
morainic  hills  are  encountered,  which  however  soon  give  place  to  remarkably  level  clay  land. 
No  rock  exposures  are  seen  over  this  entire  region  until  the  famous  Hamilton  outcrops  at 
Thedford  are  reached.  The  excellent  series  of  rocks  rendered  accessible  at  this  point  have 
become  classic  in  the  annals  of  geology,  as  they  form  an  exceedingly  rich  hunting  ground  for  the 
fossils  characteristic  of  the  Hamilton  formation.  So  much  has  been  published  on  the  fauna  of 
these  rocks  that  it  would  be  superfluous  for  the  writer  to  deal  with  that  Bide  of  the  matter  here. 
An  idea  of  the  richness  of  the  remains,  may  be  gathered  from  the  fact  that,  in  spite  of  time 
spent  in  travelling,  he  succeeded  in  three  days  in  collecting  over  a  thousand  specimens  represent- 

3.  The  Com  i  fere  v.  8  Exposure  in  Aiideidor,  by  Rev.  Thos.  Nattress,  B.A.  ;  11th  Rep.  Bur.  Miiies, 
pp.  123-127. 
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ing  110  species.  Some  attempt  was  made  by  the  writer  to  work  out  the  fossil  contents  or  at 
least  to  establish  the  characteristic  fossils  of  the  various  layers,  but  he  is  glad  to  find  that  this 
had  been  done  by  others  in  greater  detail  than  his  time  would  permit.  Professor  A.  A.  Wright 
during  the  summer  of  1900  made  a  complete  series  of  measurtments,  and  during  the  season  of 
1901,  Professors  Shimer  and  Grabau  made  exhaustive  collections.  The  results  of  their  work 
are  published  in  a  valuable  bulletin  of  the  Geological  Society  of  America.  4 

It  may  be  well  however  to  describe  briefly  the  places  at  which  exposures  are  to  be  seen. 
The  first  is  at  Thedford,  where  the  Grand  Trunk  railway  cuts  through  the  series  to  a  depth  of 
forty  feet.  At  this  point  Spirifer  pennata  (Spirifer  mucronata  var.  TJiedfordensis  of  the  above 
authors)  is  very  abundant,  as  well  as  bryozoa  of  different  genera.  This  section  is  also  much  the 
best  for  the  collection  of  Athyris  spiriferoides,  Goniatites  uniangvlaris  and  Cyriina  HamUtonensis. 
Shimer  and  Grabau  mention  39  species  from  here,  mostly  bryozoa  and  brachiopods.  A 
second  exposure  is  found  three-quarters  of  a  mile  north  of  the  railway  cut  in  what  are  known 
as  Hanniford's  fields.  A  heavy  limestone  with  crinoid  stems  is  here  overlaid  by  a  soft  shale 
from  which  weather  out  numerous  specimens  of  corals  which  may  be  picked  up  in  perfect  con- 
dition on  the  surface  of  the  ground.  Particularly  noticeable  among  the  12  species  of  Shimer 
and  Grabau  are  : 
Cyathophyllum  Halli,  Favosites  Bittingsii, 


Alveul ites  Goldfutsi, 

C  ystophyUum  Vcsiculosum, 


UyothophyUum  tenuiseptatum, 
Zaphrentis  prolifica, 
Favosites  placenta— F.  nitella, 

Besides  the  corals  14  or  15  species  of  brachiopoda  occur,  of  which  the  most  important  and 
numerous  are  : 

Spirifer  pennata,  EhipidomeUa  T  einuremi, 

Oyrtina  HamUtonensis,  EhipidomeUa  Penelope, 

Pholidostrophia  /owaensis,  Atrypa  reticularis. 

Fragments  of  bryozoa  and  joints  of  crinoids  are  also  abundant. 

The  third  section  is  found  on  a  small  stream  west  of  the  above  and  presents  practically  the 
same  series  of  rocks,  reaching  however  a  greater  vertical  extent.  The  top  is  the  decomposed 
coral  shale  underlaid  by  limestone  in  several  layers,  beneath  which  is  15  feet  of  blue  clay. 
This  material  makes  excellent  drain  pipes  and  brick  of  a  red  color,  while  the  overlying  boulder 
clay  burns  white.  The  blue  Hamilton  shale  is  filled  with  nodules  of  a  harder  nature  which 
prove  objectionable  on  account  of  their  resistance  to  the  action  of  both  fire  and  water.  An 
analysis  of  one  of  these  nodules  follows  : 

Water 0. 57  per  cent. 

Silica 17.67 

Alumina 10.59         " 

Ferric  oxide 4.25         " 

Calcium  oxide 32.84 

Magnesium  oxide traces.       " 

The  nodules  would  seem  to  owe  their  origin  therefore  to  concretions  of  lime  which  has 
entered  into  chemical  union  with  the  elements  of  the  shale.  The  assemblage  of  fossils  is,  as 
would  be  expected,  about  the  same  as  in  Hanniford's  fields  and  the  railway  cut. 

OTHER    EXPOSURES    OF    HAMILTON"    FOSSIL    BEDS. 

Probably  the  best  section  of  these  Hamilton  rocks  is  to  be  seen  in  Rock  Glen,  where  a 
small  tributary  of  Aux  Sables  river  has  exposed  70  feet    of   the   series.       Another   excellent 

*.  Bulletin,  Geol.  Soc.  Am.,  Vol.  13,  1901,  pp.  149-186. 
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section  of  the  lower  portion  is  seen  at  Marshall's  Mills  on  the  Aux  Sahles,  about  a  mile  above 
the  mouth  of  Rock  Glen.  Finally,  small  exposures  are  met  with  in  the  valleys  of  creeks  cut- 
ting down  to  the  rock  on  the  road  from  Thedford  to  Arkona.  Particularly  may  be  mentioned 
a  good  section  at  "  No.  4  hill."  At  Stony  Point,  lake  Huron,  the  heavy  limestone  is  exposed 
for  a  short  distance  along  the  shore.  As  this  is  not  mentioned  by  Shinier  and  Grabau  a  list 
is  added  of  forms  collected  here  : 


Ehipidomella  Penelope, 
Eh  ipidomella   Vanuxemi, 
Stropheodonta  demissa, 
Strepheodonta  ronca ra, 
Eoemeria  ramosa, 
Phacops  rana, 
A trypa  reticularis, 


Spirifer  pennata, 
Chonetes  lineata, 
Pterinea  flabella, 
Limoptera  macroptera, 
Polypora  tuberculoid, 
Fenestella  sp., 
Ancyrocrinus  bulboms. 


An  analysis  of  this  limestone  is  given  below,  as  well  as  one  of  what  is  probably  the  same 

bed  from  Thedford  : 

Stony   Point, 
per  cent. 

Water .     0.14 

Silica 0.78 

Alumina 0. 13 

Ferrous  oxide 1.56 

Calcium  oxide 51.74 

Magnesium  oxide 0.46 

Sulphur  trioxide 1. 27 

Carbonic  acid  and  loss 43.02 

It  will  be  observed  that  this  stone  is  practically  free  from  magnesia,  although  the  sulphur 
may  prove  objectionable  for  certain  chemical  purposes. 

Below  are  shown  side  by  side  the  sections  of  the  Hamilton  formation  at  Thedford  as  pre- 
pared by  Professor  Wright  and  by  Professors  Shinier  and  Grabau.  My  observations,  made  a 
year  later,  can  add  nothing  to  the  systematic  measurements  of  these  geologists.  For  detailed 
information  as  to  the  fossil  content  of  the  various  layers  the  reader  is  referred  to  the  publica- 
tion already  cited. 


Thedford. 
per  cent. 

1.51 
2.19 
2.49 

51.26 
traces. 

41.10 


Shimer  and  Grabau. 


Feet. 


Calcareous  Ceratopora  Bryozoa 
beds 

Shales  with  Spirifer  beds  at  base. . 

Argillaceous  limestone 

Blue  calcareous  shale    

Calcareous  shale  and  slaty  blue 
limestone  .         

Argillaceous  shales  with  Styliolila 

Coral  layers 

Encrinal  limestone 

Blue  shales,  lower,  with  calcareous 
fossil  beds 


Total 81. 25 

feet.  I 


10 


1.5 
18 


A.  A.  Wright. 


tf1 


Encrinal  limestone . 


Nodular  shale 

Upper  argillaceous  limestone. 

Upper  blue  shale        

Lower  argillaceous  limestone. 


Coral  beds 

Rugose  limestone  

Lower  blue  shales 

Calcareous  blue  shales 


Total 


£    w    00 

?    C  T3 


a 


k  . 


55 


1 
14 
37.6 

1.3 


,6    4.1 
!  1.6 
9  29 
3,  1.3 


1.3 


9    3.9    3.9 
6    2.6    2.6 

20     ^20 

15     115 


84  feet. 


The  various  shales,  particularly  those  free  from  fossils,  make  excellent  tile  and  coarse 
pottery.     Mr.  Jas.  Cornell  has  for  years  carried  on  this  industry  at  the  exposure  on  the  creek 
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north  of  Thedford.  Rock  Glen  and  Marshall's  Mills  both  furnish  equally  good  sites  for  this 
purpose.  The  limestones  are  practically  free  from  magnesia  and  alumina,  making  splendid 
lime  and  the  even-bedded  portions  are  easily  quarried  for  building  stone.  Two  miles  north  of 
Thedford  a  gravel  ridge  is  crossed,  beyond  which  a  distinct  beach  is  seen  (Algonquin  beach) 
representing  the  shore  line  of  lake  Huron  in  post-glacial  times. 

The  Kettle  Point  Conxretions. 

To  complete  the  trip  a  visit  was  paid  to  the  famous  region  at  Kettle  Point  where  the 
peculiar  spherical  concretions,  in  some  instances  as  large  as  four  feet  in  diameter,  are  found 
embedded  in  the  Genessee  shales  which  are  exposed  for  about  15  feet.  These  shales  are  even- 
bedded  and  highly  bituminous,  so  much  so  that  if  once  ignited  in  large  quantities  they  will 
continue  to  burn  indefinitely.  An  analysis  of  these  bituminous  shales  is  given  below  ;  the 
specimen  was  taken  two  and  a  half  feet  from  the  equator  of  one  of  the  larger  kettles. 

Water 0.49  per  cent. 

Silica 54.44 

Alumina 19.77 

Ferrous  oxide 2. 84 

Ferric  oxide 3. 16 

Calcium  oxide 3.1 1 

Magnesium  oxide trace. 

Carbonic  acid 2.44 

Sulphur  trioxide 8.98 

Bitumen 11.21 

Loss  on  ignition 14.15 

While  constituting  a  geological  phenomenon,  this  exposure  does  not  merit  further  consid- 
eration in  a  report  of  this  nature.  A  day  was  spent  in  examining  the  Kettles  and  in  making 
certain  measurements  which  may,  at  some  future  date,  form  the  substance  of  a  papar  on  the 
subject. 

The  analyses  given  herein,  with  the  exception  of  those  of  the  Beachville  rock  and  that 
from  Stony  Point  for  which  I  am  indebted  to  Mr.  A.  G.  Burrows,  were  made  under  the  direc- 
tion of  Mr.  J.  Walter  Wells,  late  Provincial  Assayer  at  Belleville. 

Acknowledgments  are  due  to  the  following  gentlemen  for  assistance  and  valuable  informa 
tion  while  in  the  field  :  Rev.  Hector  Currie,  Thedford;  N.  H.  Cowdry,  Esq.,"  Waterford;  D. 
McNeil,  Esq.,  St.  Marys. 
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UP  AND  DOWN   1HE  MISSISSAGA. 

BY    L.      C.    GRATON. 

In  June  1902  I  was  appointed  by  the  Director  of  the  Bureau  of  Mines  geologist 
to  accompany  the  surveying  party  sent  out  by  the  Crown  Lands  Department  in  charge  of  Mr. 
Alexander  Niven,  O.  L.  S.,  which  was  to  run  a  series  of  lines  along  the  upper  reaches  of  the 
Mississaga  river  in  the  district  of  Algoma.  I  reached  Toronto  on  27th  June,  and  joining  Mr. 
Niven  and  a  portion  of  the  party,  left  on  1st  July  for  Biscotasing  station  on  the  C.  P.  R.  main 
line,  where  we  arrived  the  following  day.  The  remainder  of  the  party  having  joined  us  on  the 
way,  we  numbered  seventeen  all  told. 

Starting  Point  of  The  Expedition. 

The  starting  point  of  the  survey  was  to  be  the  36th  mile  post  of  the  base  line  run  by  Mr. 
Niven  the  winter  before,  i.e  50  miles  west  of  Straight  Lake  sta*  ion  on  the  C.P.R.  At  the  end 
of  the  36  miles,  Mr.  Niven  had  turned  north  and  run  what  is  called  his  1st  meridian.  1902,  to 
the  C.P.R.  at  Woman  River  station.  This  corner  or  starting  point,  then,  ky  about  50  miles 
rather  east  of  south  from  Biscotasing. 

At  this  station  we  took  our  supplies,  and  starting  on  3rd  July,  proceeded  by  canoes  up  the 
Spanish  River  route,  over  the  divide  into  the  head  waters  of  the  Mississaga,  and  on  to  Upper 
or  New  Green  Lake,  where  there  is  an  abandoned  post  of  the  Hudson's  Bay  Company.  Con- 
tinuing, we  kept  to  the  Mississaga  course  till  within  a  few  miles  of  where  it  crosses  Niven's  1st 
meridian;  there  we  turned  south,  and  by  lakes,  creeks  and  long  portages  cut  by  ourselves,  we 
reached  the  starting  point  on  10th  July. 

Mr.  Niven  was  to  prolong  westward  thebase  line  already  begun  until  it  should  reach  the  north- 
east corner  of  the  Township  of  Curtis,  a  distance  of  54  miles.  He  was  also  to  run  a  line,  to  be 
called  the  second  meridian,  from  the  66th  mile  of  this  base  line,  or  30  miles  from  the  season's 
starting  point,  north  for  18  miles,  and  then  turn  eastward  for  30  miles  to  join  his  1st  meridian. 

My  instructions  were  to  study  as  carefully  as  possible  the  geology  of  the  country  on  either 
side  of  these  lines,  and  to  be  especially  on  the  lookout  for  mineral  deposits  of  economic  import- 
ance. I  was  also  to  note  and  describe  the  character  of  the  country — its  topography,  soil,  climate, 
flora,  fauna,  etc.  Mr.  Niven  being  head  of  the  party,  I  was  subject  to  him  in  all  matters  per- 
taining to  the  conduct  of  the  expedition. 

General  Method  of  Procedure. 

Before  leaving  the  main  waters  of  the  Mississaga.  it  was  decided  that  I  should  follow  along 
with  the  line  for  30  miles  to  the  starting  point  of  the  second  meridian.  This  I  did,  making 
trips  alternately  to  the  north  and  south  of  the  line  on  every  day  possible,  usually  in  company 
with  an  Indian  as  guide.  In  general  I  would  start  from  camp  in  the  morning,  strike  perhaps 
south  for  nearly  half  the  day,  turn  west  for  about  a  mile  and  a  half— an  average  day's  run  on 
the  line — then  turn  north  and  reach  the  line  at  about  the  point  chosen  for  that  night's  camp. 
It  was  usually  advantageous  to  keep  to  the  ridges  and  hills  as  much  as  possible,  both  on  account 
of  the  better  view  they  afforded,  and  the  greater  likelihood  of  finding  rock  exposed  there  than 
in  the  valleys.  The  country  is  exceedingly  rough  and  affords  difficulk  passage  even  to  one 
carrying  no  load.  In  the  "green  bush"  densely  wooded  tracts,  as  a  rule,  give  way  only  fro 
*akes,  swamps,  or  steep  rocky  hills,  and  in  country  that  has  been  burned,  progress  is  made  ex- 
tremely arduous  by  the  network  of  fallen  logs,  so  that  a    walk   of   seven  to    twelve    miles 
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was  about  all  that  could  be  accomplished  in  a  day.  Now  and  then  a  level  sandy  plain  half  a 
mile  or  a  mile  across,  usually  covered  with  jack-pine,  was  a  welcome  occurrence. 

At  different  times  during  the  summer  I  had  the  services  of  George  Friday  and  William 
McLean    Indians  from  the  Temagami  Reservation,  both  of  whom  were  efficient  and  obliging. 

The  journey  from  Biscotasing  to  the  starting  point  was  entirely  through  Laurentian 
country;  and  it  may  as  well  be  stated  at  the  outset  that  all  the  lines  of  this  summer  run 
through  country  underlain,  with  one  possible  exception,  by  the  Fundamental  Gneiss. 

Topographical  Features  of  the  Region. 

This  region  is  a  portion  of  the  great  protaxis  of  the  continent,  and  so  forms  part  of  the  old 
dissected  Archfean  plateau.  That  this  is  true  can  be  seen  by  noticing  that  from  the  top  of  a 
hill  the  sky-line  is  even;  and  although  the  country  is  decidedly  rugged,  no  great  differences  of 
level  occur,  five,  six  or  seven  hundred  feet  being  the  greatest.  "  The  landscape  is  of  a  very 
pronounced  type,  which,  while  lacking  on  one  hand  the  grandeur  and  sublimity  of  the  great 
mountain  regions  of  the  world,  and  on  the  other  the  tranquil  beauty  of  the  well-cultivated 
lowlands  has  a  certain  rugged  beauty  of  its  own."  In  the  aspects  of  its  relief  this  country  pre- 
sents a  monotonous  succession  of  great  and  small  knolls  or  bosses,  between  which  are  found 
either  drift-filled  valleys  or  lakes  both  large  and  small.  This  mammillated  or  undulating  sur- 
face which  is  so  characteristic  of  the  Laurentian,  can  be  seen  especially  well  where  forest  fires 
have  stripped  the  hills  of  their  vegetation  and  left  the  bare  rocks  exposed. 

Practically  no  generalizations  can  be  made  as  to  the  topography.  The  covering  of  drift  is 
so  thin  and  the  underlying  rock  so  resistant  and  massive  that  the  physiographic  features  are 
ouite  immature.  Except  very  near  to  the  main  water  courses  streams  are  found  flowing  in  any 
and  all  directions:  lakes  may  occur  anywhere,  and  at  practically  all  levels,  and  rapids  are  ex" 
ceedin^ly  numerous,  although  owing  to  the  smooth  and  rounded  surface  of  the  rocks  falls  are 

n'i  it  frequent. 

PECULIARITY    OF    HILL    PROFILES.. 

There  is  one  very  striking  exception,  however,  to  this  apparently  lawless  topography. 
The  hills  are  decidedly  smoother,  and  the  ascent  more  gradual  on  the  north  side  than  on  the 
south.  Steep  cliffs,  sometimes  several  hundred  feet  high,  may  be  found  at  the  south  side  of 
some  of  the  hills,  while  almost  invariably  the  north  side  is  a  slope,  gentle  and  usually  drift-cov- 
ered. This  has  a  marked  effect  in  two  ways  upon  the  outlook  from  the  hill-tops.  The  view 
to  the  north  is  very  often  obscured  or  shut  out  entirely  by  the  trees  which  find  soil  and  footing 
on  that  slope,  while  to  the  south  the  view  is  unobstructed;  likewise  whenever  one  can  see  to  the 
northward  the  country  appears  very  rough  and  rocky  looking  at  the  south  side  of  the  hills, 
while  southward  the  elevations  seem  to  have  a  more  regular  form,  and  are  usually  wooded. 
This  difference  in  the  north  and  south  sides  of  the  elevations  is  also  well  seen  in  the  small  rocky 
islands  which  protrude  from  the  surface  of  lakes.  Approaching  one  of  these  from  the  north  it 
is  seen  to  rise  gently  out  of  the  water,  and  suggests  by  its  form  a  huge  turtle  buck.  When  as 
the  side  of  the  island,  however,  so  that  a  profile  can  be  had,  it  is  striking  to  see  how  abrupt  it 
the  south  side  in  comparison. 

This  phenomenon  is  almost  universal.  It  can  be  explained  as  the  effect  of  the  enormous 
mass  or  masses  of  ice  which  during  the  glacial  epoch  moved  down  from  the  north,  and 
planing  off  and  passing  up  on  the  north  side  of  the  hills,  fell  away  rapidly  and  with  compara- 
tively little  erosive  action  on  the  south  side.  At  the  foot  of  these  precipitous  southern  slopes 
there  is  often  a  heap  of  rock  fragments  which,  in  so  far  as  I  could  make  out,  were  simply 
talus  piles  of  local  origin— derived  from  the  hill  at  whose  base  they  lie— and  not  a  dumping  of 
material  transported  by  the  glacier,  as  has  been  suggested.  I  found  no  marked  exan  pies  of 
"crag  and  tail,"  nor  of  combed  drift. 
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The  Starting  Point  and  Westward. 

In  the  vicinity  of  the  starting  point  there  is  little  of  interest  except  a  patch  of  good  pine. 
Small  lakes  are  numerous,  but  connected,  floatable  water  courses  are  few.  The  county  is  tim- 
bered with  balsam,  spruce,  white  birch,  jack-pine,  and  pine,  in  order  of  their  abundance. 
Drift  covering  is  general,  but  here  and  there  rock  is  exposed  and  seen  to  be  the  typical  Laur- 
entian  granite,  either  massive  or  gneissic,  rich  in  orthoclase,  and  as  a  rule  poor  in  basic  con- 
stituents. It  is  not  infrequently  cut  by  intrusions  of  greenish-gray  diabase,  either  as  dikes  or 
irregular  masses.  With  minor  variations,  this  description  applies  to  the  greater  part  of  the 
country  traversed. 

At  the  42nd  mile  we  came  to  a  fine  lake  of  clear  water  about  one  and  a  half  miles  long  and 
one-eighth  to  half  a  mile  wide,  which  we  named  Otter  lake.  It  is  emptied  by  a  small  stream 
flowing  southwestern,  which  may  be  one  branch  of  the  White  river.  A  series  of  portages  and 
lakes  and  a  creek  lead  seven  and  a  half  miles  almost  north  to  the  Mississaga  at  the  most 
southern  point  of  a  deep  bend  which  the  river  makes  to  the  south.  Half  a  mile  south  of  this 
lake,  the  end  of  one  of  P.  L.  S.  Herrick's  meridian  lines,  run  in  1857,  was  found  and  contin- 
ued to  the  base  line. 

On  the  White  River. 

At  46  miles,  the  line  crosses  the  southern  end  of  a  long  narrow  lake,  fed  by  a  creek  from 
the  north,  and  drained  at  its  southern  extremity  by  a  creek  of  sufficient  size  to  carry  canoes. 
Turning  to  the  west,  the  creek  follows  close  to  the  line,  and  finally,  after  several  portages  over 
boulders,  crosses  to  the  north  side  of  it  at  48^  miles.  Just  east  of  this,  the  stream  passes  over 
a  direct  fall  50  feet  high  (aneroid),  above  the  fall  proper  being  a  steep  rapid  of  12  feet  des- 
cent in  a  distance  of  100  feet.  A  protruding  mass  of  rock  at  the  foot  of  the  rapid  divides  the 
fall  into  two  parts.  On  the  north  side,  a  clift'  of  Laurentian  gneiss  rises  260  feet  (aneroid) 
above  the  top  of  the  fall,  and  from  its  brink  the  line  crosses  diagonally  to  the  south  side  of  the 
stream.  The  south  bank  is  also  rocky,  but  the  slope  is  such  that  it  is  partly  wooded.  A  few 
feet  south  of  the  verge  of  the  falls  is  an  irregular  gulch  about  10  feet  wide  and  15  feet  deep, 
running  parallel  with  the  stream  ;  it  may  represent  a  former  channel  of  the  river,  and  at  any 
rate  is  certainly  filled  in  time  of  high  water.  In  its  bottom  there  is  exposed  a  quartz  vein  about 
15  inches  wide,  dipping  75°  X.E.,  and  holding  a  little  pyrite.  The  hanging  wall  is  of  granite, 
while  the  foot  wall  is  a  3-foo^  dike  of  diabase,  which  at  the  contact  with  the  vein  has  had  its 
structure  somewhat  changed.  Fragments  of  quartz  on  the  flat  rock  above,  and  the  presence  of 
cuttings  along  the  near-by  rapids  indicate  that  the  vein  has  been  observed  by  Indians.  A 
sample  of  the  most  promising  part  of  the  vein,  however,  when  examined  by  the  Provincial 
Aasayer,  showed  only  a  trace  of  gold. 

We  cut  a  10  chain  portage  on  the  north  side  to  avoid  these  falls.  Going  down  stream 
I  took  notes  as  follows  : 

20  chains  (from  falls)  :  Steep  rapid  of  15  feet  fall,  portage  5  chains  on  north  bank. 

35  chains  :  Rapid,  8  feet  fall,  portage  on  north  bank,  3  chains.  Here  were  seen  two 
beaver  houses  and  several  beavers. 

45  chains  :  Shallow  rapid,  portage  south  side,  10  chains.  Line  crosses  at  49th  mile  at  foot 
of  this  portage.  Just  above,  a  shallow  rapid  stream  15  feet  wide  comes  in  from  N.  50°  W.  ;  a 
mile  from  the  main  stream  its  course  has  veered  to  east  and  west. 

From  this  point  the  river  becomes  wider  and. shallower,  small  rapids  barely  passable  for  a 
canoe  being  very  frequent.  Turning  south  it  flows  for  half  a  mile,  passing  over  a  recently  built 
beaver  dam  on  the  way,  into  a  small,  round  lake.     From  this  it  emerges  on  the  east  side,  and 
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was  last  seen  flowing  in  a  southwesterly  direction  through  a  long,  deep  valley.  One  of  the  In- 
dians of  our  party,  who  had  been  a  considerable  distance  up  the  White  river,  believed  this  to 
be  one  of  the  main  upper  branches  of  that  stream,  and  taking  into  account  the  most  northern 
point  at  which  the  White  river  has  been  mapped — in  township  163,  by  Mr.  Cozens  in  1898 — 
this  conclusion  is  without  a  doubt  correct. 

An  Intrusive  Area  in  the   Laurentian. 

Climbing  a  long  hill  from  the  river,  on  which  grew  some  very  good  white  pine,  we  soon 
entered  a  recent  brule  which  continued  for  almost  two  miles.  At  51  miles  the  line  crossed  the 
southern  end  of  a  pond,  on  whose  eastern  side  the  characteristic  Laurentian  granitic  gneiss  was 
seen,  but  the  west  side  exposed  a  grayish-green,  rusty  weathering,  basic  looking  rock,  differing 
in  appearance  from  the  ordinary  diabase  to  such  an  extent  that  I  sought  to  determine  its  bound- 
aries. It  was  traced  northwards  for  perhaps  three-fourths  of  a  mile.  On  the  shore  of  the  third 
pond  from  the  line  a  large  mass  of  it  was  found,  planed  smooth  and  showing  glacial  grooves 
running  S  18°  west.  The  mass  here  dipping  30°  to  the  south  passed  under  a  pink,  fine  grained, 
granitic  rock,  probably  part  of  a  large  dike,  which  was  exposed  for  40  feet.  No  more  of  this 
basic  intrusion  was  found  to  the  northward.  A  quarter  of  a  mile  farther  Laurentian  gneiss 
was  seen  in  situ.  Eastward  the  mass  was  followed  to  the  eastern  arm  of  Bonanza  lake,  and  a 
little  south  of  the  line,  near  a  creek  flowing  into  it,  this  rock  forms  a  wall  15  feet  high  and  50 
feet  long.  Farther  south  the  ground  is  low  and  swampy,  and  when  rock  is  next  seen  (a  mile 
from  the  line)  it  is  the  ordinary  gneiss.  Between  the  two  arms  of  Bonanza  lake  Laurentian  is 
also  exposed,  so  it  appears  that  this  intrusive  mass  is  lenticular  in  form,  about  a  mile  and  a 
half  long  and  three-fourths  of  a  mile  wide,  the  long  axis  running  north  and  south,  or  possibly 
a  little  east  of  north.  Actual  contact  with  the  Laurentian  was  nowhere  observed.  A  descrip- 
tion of  this  and  other  noteworthy  rocks  will  be  given  on  a  subsequent  page. 

Bonanza  is  the  most  eastern  of  a  chain  of  three  lakes  draining  westward  by  a  stream,  often 
floatable,  which  follows  the  line  more  or  less  closely  for  about  nine  miles,  and  finally  empties 
into  Bella  Donna  lake. 

Red  Pine,  Spruce  and  Jack  Pine. 

A  six-mile  tramp  north  from  the  line  at  544  miles  brought  me  within  sight  of  the  Mississ- 
aga  river  just  below  Old  Green  lake.  Two  and  a  half  miles  from  the  line  there  is  a  good-sized 
tract  of  excellent  red  pine  ;  north  of  this  brule  begins  and  reaches  to  the  river  and  beyond. 
The  range  of  hills  just  south  of  the  river  at  this  point  are  composed  of  pink  porphyritic  granite, 
and  contain  large  elongated  crystals  of  orthoclase,  with  parallel  arrangement,  in  a  base  of  finer 
grained  quartz  and  feldspar.  Some  of  the  orthoclase  individuals  are  three  inches  long  by  one 
inch  wide. 

A  small  lake,  which  the  line  crosses  at  about  554  miles,  lies  in  a  valley  seven  or  eight  miles 
long  and  a  mile  wide,  running  nearly  north  and  south,  and  thickly  covered  with  spruce  five  to 
ten  inches  in  diameter.  Blue  lake,  two  miles  long  and  a  mile  wide,  lies  in  this  valley  three 
miles  south  of  the  line. 

On  The  Rapid  River. 

Soutk  of  the  line  at  60  miles,  a  recent  fire  has  completely  cleaned  up  a  jack-pine  plain 
along  what  is  probably  the  upper  part  of  Rapid  river  ;  near  the  line  and  north  of  it,  however, 
the  country  is  wooded.  A  trapper's  portage  from  Rapid  river  crosses  the  line  at60|  miles,  and 
leads  to  a  beautiful  small  lake  which  we  named  Bella  Donna,  from  these  words  carved  on  a  tree 
near  it.  It  drains  northwesterly,  probably  into  the  Mississaga.  From  its  north  end,  a  series 
of  lakes  and  well-travelled  portages  leads  54  miles  nearly  north  to  the  Mississaga  at  Miniesin-  - 
aqua  lake. 
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First  falls  in  the  "Tunnel,''  MissUsasra  river 


Radnor  iron  mine,  Grattao  township. 
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A  glimpse  of  the  "  Tunnel."  Mississaga  river. 


Up  and  Down  the  Hississaga^   Burned  country  abovj  oil  Gre.Ti  lake. 
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Mississaga  Indians. 


On  the  Wenebejron  river. 
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A  prominent  hill  three  miles  north  of  the  63rd  mile  post  was  rather  interesting  geologically. 
It  held  a  great  mass  of  gray  fine-grained  granite,  probably  intrusive,  about  which  were  found 
bands  and  layers  of  gneiss,  quite  different  from  the  ordinary  foliated  granite  usually  met  with 
in  this  region  ;  the  whole  cut  by  almost  innumerable  large  and  small  veins  of  pegmatite.  Acid, 
basic  and  intermediate  bands  of  the  gneiss  alternated  with  each  other. 

South  of  the  66th  mile,  Rapid  river  was  again  seen  where  the  driftwood  had  been  cut  to 
allow  passage  of  canoes.  At  66£  miles  the  line  entered  a  brule  now  growing  up  to  jack  pine, 
which  continued  westward  to  the  Mississaga.     Gravel  river  was  crossed  near  the  67th  mile. 

On  the  Meridian  Line. 

At  the  66th  mile  post,  or  30  miles  from  the  season's  starting  point,  the  party  was  divided 
into  two  bodies  ;  one,  under  Mr.  Rundle  of  the  School  of  Practical  Science,  was  to  continue 
west  to  the  Mis9issaga,  while  the  main  body  under  Mr.  Niven  turned  north  on  the  meridian. 
It  was  decided  that  I  should  accompany  the  latter. 

A  little  south  of  the  3rd  mile  post,  the  north  line  crosses  a  narrow  lake  of  clear  green 
water,  with  sandy  bottom,  and  fed  by  several  large  springs  which  emerge  from  the  base  of  the 
hill  at  the  south.  This  we  called  Clearwater  lake  ;  it  emptief  itself  easterly  by  a  small  stream 
into  the  much  larger  Beaver  lake,  which  is  almost  completely  shut  in  by  rocky  hills,  and  which 
drains  north  into  the  Mississaga.  On  the  north  side  of  Clearwater  lake  rises  a  steep  hill, 
500  feet  high,  from  which  an  excellent,  view  can  be  had  of  the  country  to  the  east  and  south. 
Near  its  top  is  a  small  quartz  vein,  which,  however,  appeared  barren.  From  here  to  the  river, 
occasional  patches  of  good  white  pine  occur. 

The  Mississaga  River. 

The  line  crosses  the  Mississaga  at  5  miles,  about  a  quarter  mile  below  the  mouth  of  the 
Wenebegon.  Here  the  river  is  three  chains  wide,  the  water  dark  in  color,  and  the  current 
sluggish  ;  the  banks  are  low  and  muddy,  covered  with  cedar,  black  ash  and  elm,  and  black 
alder  bushes,  and  completely  honeycombed  by  musk-rat  holes.  Just  to  the  west,  the  river 
turns  north  and  for  two  miles  keeps  close  to  the  line,  touching  it  at  three  places.  For  this 
distance,  the  line  passes  through  a  very  good  tract  of  pine. 

AUBREY    OR    AKIKENDA    FALLS. 

At  7  miles  the  meridian  crosses  to  the  west  side  of  the  river,  just  above  a  very  bad  rapid 
through  a  gorge  in  the  Laurentian  gneiss.  About  a  quarter  of  a  mile  farther  on,  the  line 
comes  within  a  stone's  throw  of  the  river  again  ;  and  just  at  this  point  the  rapid  gives  way  to 
fall  of  60  feet  at  one  leap,  called  Aubrey  falls,  to  which  the  Indians  have  given  the  name 
Akikenda,  meaning  perhaps,  "  Kettle  Falls." 

Just  above  the  rapid  is  the  beginning  of  a  depression  which  represents  either  an  old  chan- 
nel of  the  river,  or  more  probably  a  second  channel  in  time  of  high  water.  It  passes  through 
a  small  lake,  and  by  a  deep  cleft,  reaches  the  river  below  the  fall.  The  descent  in  this  is  much 
more  gradual  than  in  the  river,  and  it  seems  probable  that  with  a  comparatively  small  expend- 
iture it  could  be  made  to  float  timber  safely. 

The  country  on  this  side  of  the  river  has  been  burned  ;  and  a  half-mile  portage  leads  over 
the  bare  rock  to  the  river  below  the  fall,  cutting  off  a  considerable  bend.  The  line  crosses 
finally  to  the  north  aide  of  the  river  between  the  fall  and  the  foot  of  this  portage  at  about  7* 
miles . 

Just  opposite  the  fall,  on  the  west  side  of  the  river,  there  is  a  quartz  vein  about  six  inches 
wide  which  in  places  carries  small  lenses  of  specular  hematite,  and  a  claim  for  320  acres,  in- 
eluding  it,  has  been  staked.  The  name  of  the  claimant,  written  on  the  blaze  of  a  dead  tree,  is 
now  illegible.  Some  rods  farther  north,  on  a  quartz  vein  about  three  feet  wide  which  can  be 
traced  southeasterly  for  nearly  a  quarter  mile,  but  in  which  no  minerals  of  value  were  found,  a 
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claim  for  320  acres  has  been  staked  by  one  Jas.  Halleck.  About  a  half  mile  below  the  falls,  on 
the  west  side  of  the  river,  a  nearly  horizontal  quartz  vein  about  a  foot  wide  carries  small 
amounts  of  copper  pyrites.  Three  hundred  and  twenty  acres  are  claimed  here  by  William 
Black  and  others,  of  Sudbury.  There  appears  to  be  little  of  promise— unless  it  be  the  prospect 
of  future  water  power — in  any  of  these  locations. 

CANOEING    DOWN    STREAM. 

After  carrying  the  line  to  the  8-mile  post  we  returned  to  the  river  and  started  down  it  in 
canoes.  For  a  couple  of  miles  the  river  is  broad  and  smooth,  flowing  in  a  wide  gravel  or  mud 
valley,  but  then  narrows  up  suddenly  and  runs  over  rock  as  a  short,  steep  rapid,  for  which 
there  is  a  good  portage  on  the  east  side,  or  at  low  water  over  a  rocky  island  in  the  middle  of 
the  channel.  Within  a  mile  another  similar  rapid  occurs,  with  portage  also  on  the  east  bank. 
Open  water  then  continues  for  a  couple  of  miles,  when  a  rapid  is  encountered  which  extends 
probably  one  and  a  half  miles  over  a  bed  of  boulders  There  is  no  good  portage  around  this 
rapid.  At  high  water  it  can  be  run  without  danger,  and  during  the  dry  season  also,  if  care  is 
taken.     On  the  up-stream  journey  we  waded  and  drew  our  canoes  up  after  us. 

Perhaps  three  miles  from  the  foot  of  this  rapid  the  Aubinadong  or  Obabica  river  enters 
from  *he  north.  Here  burned  rocky  hills  begin  to  rise  on  both  sides,  the  brule  on  the  east 
being  continuous  with  that  beginning  near  the  66rh  mile  of  the  base  line.  Three  miles  below 
the  Aubinadong  an  Indian  cache  and  winter  camp  stands  at  the  head  of  a  series  of  portages 
and  lakes  which  finally  reaches  the  river  again  ten  or  twelve  miles  below.  Two  miles  farther 
we  came  to  a  bad  rapid  with  a  25-chain  portage  on  the  east  side,  and  a  quarter  mile  below  this, 
just  south  of  a  seven-hundred  foot  hill  on  the  west,  we  came  in  with  that  portion  of  the  com- 
pany which  had  been  continuing  the  base  line  from  the  corner  at  the  60th  mile  post.  The 
river  crosses  this  line  at  the  74th  mile. 

Leaving  the  main  party,  which  was  to  continue  the  base  line,  I  started  down  therivd-  with 
George  Friday.  Our  map  of  the  river,  which  had  been  made  some  time  before,  having  proved 
unreliable  in  several  cases  farther  up,  I  thought  it  advisable  to  make  a  plan  which  should  ex- 
tend to  the  township  of  Otter,  beyond  which  the  river  has  been  surreyed.  Since  I  was  able  to 
verify  on  the  return  journey  the  bearings  and  distances  which  I  had  recorded,  I  think  my 
plotting  may  be  taken  as  fairly  accurate. 

CHARACTERISTICS    OF    THE    RIVER. 

At  that  season,  the  middle  of  August,  the  water  was  very  low,  but  evidence  of  much  higher 
level  was  to  be  had  in  stranded  drift  wood  on  the  banks,  and  scars  on  the  trees  immediately 
bordering  the  stream,  inflicted  by  the  rushing  ice  at  flood  time,  could  be  seen  fully  seven  feet 
above  the  existing  water  mark.  Just  at  the  line  the  character  of  the  river  changes  from  its 
general  nature  to  the  north.  The  valley  alternates  frequently  from  comparatively  narrow,  with 
steep  rocky  sides  rising  several  hundred  feet,  to  wide  stretches  through  sand  or  gravel  plains, 
but  never  are  the  hills  far  distant.  The  water  becomes  shallow,  and  the  current  very  strong, 
while  rapids  occur  at  short  intervals.  An  extract  from  my  note  book  will  serve  as  an  illustra- 
tion : 

15  chains  (below  line) Shallow  rapid. 

45      "       ' Rapid. 

50       "        Small  rapid. 

65      "       Strong  rapid. 

1  mile Rapid. 

1  mile,  20  chains Strong  rapid. 

All  the  intervening  water  is  swift. 
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With  very  few  exceptions  the  rapids  were  run,  but  when  returning  up  stream  it  was  neces- 
sary to  portage  part  of  our  load  in  several  instances,  and  even  then  many  were  too  strong  for 
us  to  pole  up,  and  we  were  obliged  to  wade,  drawing  the  canoe  after  us1.  At  several  places 
where  the  river  widened  out,  the  water  became  so  shallow  that  the  canoe  would  barely  pass, 
even  after  careful  selection  of  the  deepest  part.  In  many  of  these  places  low  gravel  islands 
occur,  showing  that  the  river  was  so  embarrassed  by  sediment  where  the  water  became  shallow 
that  deposition  was  necessary.  Also,  nearly  every  side  sti'eam  of  any  size  brings  such  a  load 
of  gravel  that  the  main  stream  is  unable  to  carry  it  away,  and  one  or  more  islands  are 
formed  just  below  the  mouth  of  the  tributary. 

About  3i  miles  belew  the  line,  Gravel  river,  a  shallow,  rapid  streim,  which  will  not  carry 
a  canoe,  enters  from  the  east.  A  mile  below,  on  the  same  side,  is  the  mouth  of  Rapid  river, 
a  similar  stream.  It  is  said  that  iron  claims  nave  been  staked  some  four  miles  up  this  stream, 
but  time  was  not  available  to  find  them  out. 

PANNING  GRAVEL  FOR  GOLD. 

A  mile  farther  down,  on  the  west  side,  is  the  beginning  of  a  gravel  plain,  several  hundred 
acres  in  extent.  It  is  shut  in,  except  toward  the  river,  by  comparatively  low  rocky  hills,  ai  d 
probably  represents  a  tilled  lake  ;  it  is  about  ten  feet  above  the  water  level  (20th  August)  and 
for  the  most  part  is  covered  with  blue-berry  and  other  low  bushes,  though  near  the  river  at 
the  southern  part,  there  is  a  fine  grove  of  medium-sized  red  pine.  Just  below  this,  and  bound- 
ing the  plain  on  the  south,  a  creek  from  a  chain  of  lakes  to  the  northwest  empties  into  the 
river. 

This  plain  had  been  reported  to  hold  gold  in  placer  form,  and  I  therefore  examined  it 
carefully.  In  all  seven  lots  were  taken  from  different  points  along  the  river,  and  also  in  from 
the  shore  ;  these  were  panned,  but  no  trace  of  gold  was  obtained.  The  rocky  hill  bounding 
the  plain  on  the  northwest  wTas  examined  for  a  short  distance  at  its  base,  but  no  indications  of 
veins  nor  anything  especially  worthy  of  note  was  seen. 

Just  below  this  plain,  there  begins  on  the  east  side,  a  cliff  four  to  five  hundred  feet  hi»h, 
which  the  river  follows  for  one  mile  and  a  half.  As  usual,  it  is  composed  of  the  typical  granitic 
gneiss,  cut  by  dikes -and  masses  of  diabase.  A  mile  or  more  below  where  this  ridge  bends 
away  from  the  river,  a  number  of  rock  hills,  on  the  west  side,  with  steep  flanks  and  rounded 
tops,  are  partially  covered  with  good  pine.  Then  the  river  narrows  in  between  low  walls  of  a 
fine  grained  red  syenite,  and  passes  into  a  broad  pool  below  ;  in  the  spring,  the  stream 
passes  over  these  walls,  forming  a  four-foot  fall. 

FIRST    HURONIAN    EXPOSURE. 

We  camped  over  Sunday  just  about  where  the  northern  boundary  of  township  188  must  be, 
but  although  Friday  and  I  searched  carefully  for  the  line  several  times,  Ave  were  unable  to 
locate  it.  Four  miles  below,  or  about  twro  miles  above  where  the  river  crosses  the  eastern 
boundary  of  the  township  of  Otter,  there  is  an  outcrop  on  the  eastern  side,  of  greenish-gray 
slate  conglomerate  holding  many  pebbles  and  boulders  of  gneiss,  and  with  it  is  intercalated 
almost  horizontally,  a  band  of  red  quartzite  about  two  feet  thick  Several  hundred  feet  of  this 
conglomerate  are  exposed,  and  its  peculiar  character  is  immediately  and  strikingly  apparent  to 
one  going  along  the  river.  This  was  the  most  northern  bit  of  Huronian  rock  which  I 
encountered  in  situ,  though  I  did  rind  a  pebble  of  the  same  conglomerate  a  little  above  the 
northern  boundary  of  township  188.  It  is  to  be  not  d  that  in  the  immediate  vicinity  of  this 
exposure  there  are  no  elevations  of  importance  ;  and  nowhere  was  Huronian  rock  found  com- 
prising, either  entirely  or  partially,  hills  of  any  considerable  size.  The  probable  significance  of 
these  facts  will  be  considered  under  another  section. 

1  Cf.  A.  Murray,  Geol.  Sur.  Can.,  1858,  pp.  72  73. 
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The  old  survey  line  fixing  the  eastern  boundary  of  Otter  township  crosses  the  river  near  a 
number  of  islands  ;  some  of  the  concession  lines  of  the  township  can  also  be  seen  from  the  river. 
From  this  boundary,  the  river  flows  for  about  a  mile  between  two  rocky  ridges  200  to  400  feet  high. 
Emerging  from  tbis  narrow  valley,  no  rock  is  seen  for  a  mile  and  a  half,  then  a  rounded  knob 
of  gneiss,  pierced  by  diabase  intrusions,  projects  into  the  river  and  causes  a  short  rapid  of 
about  two  feet  fall,  which  can  be  run  going  down,  but  is  too  swift  to  come  up  ;  a  portage  of  two 
chains  can  be  made  over  the  rock  on  the  west  side.  Some  two  miles  below  this,  a  gravel  plain 
on  the  west  side,  into  which  the  river  had  cut,  was  tried  for  gold  by  panning,  but  no  "  colors  " 
were  obtained. 

MIXING    AND    GARDENING    AT     SQUAW    CHUTE. 

A  mile  beyond  we  came  to  a  rapid  and  fall  in  Haughton  township,  known  as  Squaw 
chute.  The  river  splits  around  a  rocky  island  200  yards  long  and  30  yards  wide,  running 
smoothly  on  the  left  or  north  side  til  at  the  end  of  the  island  it  takes  a  fall  of  15  feet.  The 
"  south  channel  "  is  a  gorge  25  feet  wide  through  which  a  smaller  amount  of  water  tumbjes  as 
a  rapid  ;  it  probably  owes  its  origin  and  has  been  largely  formed  by  the  decay  of  a  vertical 
basic  dike,  remains  of  which  can  be  seen  protruding  from  the  bottom  at  intervals  throughout 
almost  the  entire  length.  The  portage  was  formerly  on  the  southwestern  bank,  and  though 
good,  was  rather  long,  but  this  year  Mr.  M.  T.  Ripley  built  a  foot  bridge  across  the  south 
channel,  so  now  one  can  cross  the  island  and  portage  in  only  about  5  chains. 

At  the  foot  of  the  old  portage,  Mr.  Ripley,  a  veteran  prospector,  has  a  cabin  and  a  garden 
on  a  copper  claim  which  he  has  taken  up.  The  soil  is  sandy,  but  contains  enough  clay  and  silt 
to  make  it  loamy.  Since  the  land  was  cleared  only  the  season  before,  the  garden  is  an  un- 
expectedly good  one,  and  grows  good  crops  of  potatoes,  corn,  beans,  cabbage,  turnips,  squash, 
etc.  Mr.  Ripley  is  now  the  only  settler  in  the  township,  all  other  attempts  at  agriculture 
having  been  abandoned  some  two  or  more  years  ago.  Wagon  roads  lead  to  Thessalon  and 
Sault  Ste.  Marie. 

Some  prospecting  work  has  been  done  by  Mr.  Ripley  and  his  man  in  two  places.  Near 
the  middle  of  the  old  portage  he  has  put  down  a  small  shaft  about  16  feet  deep,  in  a  quartz 
vein  carrying  chalcopyrite.  At  the  upper  end  of  the  island  also  he  has  been  opening  up  a 
similar  vein'2.  The  greater  part  of  the  island  is  full  of  quartz  stringers,  and  seems  to  be  all 
vein  matter,  but  in  no  place  does  the  percentage  of  copper  appear  to  be  high.  The  surround- 
ing rocks  are  syenite,  quartzite,  and  the  breccia  conglomerate,  the  latter  well  exposed  just 
below  the  falls. 

SLATE    RAPIDS    AND    GRANDE    PORTAGE    FALLS. 

Not  far  below  Squaw  chute,  part  of  the  river  circles  round  an  island  which  must  be  near- 
ly a  mile  long.  On  the  west  bank  below  the  island  is  an  extensive  gravel  plain ;  I  found  no  traces 
of  gold  on  panning  its  materials.  Two  miles  farther  down  we  came  to  a  bad  rapid,  near  the  head 
of  which  an  outcrop  of  compact  green  slate,  almost  horizontally  bedded,  occurs  on  the  east  side- 
Another  outcrop  of  this  slate,  overlying  pink  quartzite,  occurs  two  miles  below  ;  and  a  half- 
mile  farther  begins  a  long  series  of  falls  and  rapids. 

Here  the  river  passes  over  two  falls  near  together  and  enters  a  gorge,  50  to  80  feet  deep, 
and  25  to  30  feet  wide,  and  about  two  miles  long,  known  locally  as  the  "  Tunnel."  In  it  falls 
are  frequent,  separated  by  stretches  of  usually  turbulent  water,  but  in  some  places  the  walls 
spread  out  sufficiently  for  the  stream  to  run  smoothly,  though  always  very  swiftly.     It  imy  be 

2  Cf.    A.  Murray,  Geol.  Sur.  Can.,  1858,  p.  226. 
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that  the  formation  of  this  gorge  is  one  of  the  effects  of  the  crustal  movement  which  took  place 
in  raising  the  Mississaga  anticlinal,  which  Logan3  and  Murray1  mention  as  following  the  river 
for  several  miles  farther  down.  This  gorge  has  always  been  a  source  of  trouble  to  the  lumber 
men,  for  the  best  pine  has  been  cut  as  much  as  15  miles  above  it.  It  is  passed  by  a  3  mile 
portage  on  the  southwest  side,  known  as  the  Grande  Portage,  usually  made  by  teams  which 
can  be  had  in  the  settlement  of  Wharnecliffe,  two  miles  distant.  'J  his  settlement  is  in  the 
northern  part  of  the  township  of  Wells,  some  15  miles  northeast  of  Thessalon.  It  represents 
the  present  northern  limits  of  civilization  in  the  Mississaga  country,  but  its  populaion 
appears  thrifty  and  prosperous. 

COPPER  PROSPECTS  AT  GRANDE  PORTAGE. 

Numerous  mineral  claims  have  been  taken  out  in  this  vicinity,  some  for  gold,  but  chiefly 
for  copper.  1  saw  several  samples  which  contained  large  lumps  of  chalcopyrite,  and  one  vein 
a  mile  south  of  the  tunnel  appeared  quite  promising.  A  sample  which  I  took  from  here,  and 
another  from  a  vein  a  mile  distant  carried  only  slight  amounts  of  gold.  Glacial  scratches  near 
the  first  of  these  vein's  point  S  12°  W.  Near  the  head  of  the  tunnel,  on  the  southwest  side,  is 
located  the  Chenev  or  Grande  Portage  mine,  described  by  Dr.  Coleman  in  1899. 5  It  is  idle  at 
present,  though  some  manipulation  of  the  stock  rather  than  poor  values  was  said  to  be  the 
cause  of  the  suspension  of  activity.  The  slate  conglomerate  is  beautifully  exposed  near  the 
shaft,  while  red  quartzite  and  masses  of  diabase  are  seen  not  far  distant.  Lumps  of  specular 
hematite,  some  weighing  probably  50  pounds,  were  found  on  the  rock  dump.  Access  to  the 
underground  workings  could  not  be  had. 

UP    THE    AUBINADONG. 

We  did  not  go  farther  down  the  river,  but  started  on  the  return  journey  up  stream.  This 
we  found  quite  a  different  matter,  and  what  we  had  done  rather  easily  in  a  day  and  a  half 
coming  down,  took  us  five  hard  days  to  accomplish  going  back.  Reaching  the  base-line  on  the 
afternoon  of  25th  August,  we  camped  that  night  at  the  mouth  of  the  Aubinadong,  and  started 
up  that  river  the  following  day. 

At  its  mouth  the  river  is  deep,  and  though  the  current  is  rather  strong,  it  gives  promise  of 
a  good  stream  for  canoeing.  It  soon  shallows  out.  however,  and  after  winding  back  and  forth 
between  sandy  and  gravelly  banks  for  half  a  mile,  comes  within  a  stone's  throw  of  the  Missis- 
saga only  a  short  distance  below  its  mouth.  Here  the  rapids  begin,  and  even  where  there  are 
no  real  rapids,  the  current  is  so  strong  and  the  water  so  shallow  at  that  season  that  progress 
can  be  made  only  with  difficulty.  One  and  a  half  miles  from  the  mouth  is  a  small  rapid  over 
granite  and  syenite,  and  a  quarter  of  a  mile  from  the  shore  is  a  200-foot  hill  ;  this  was  th°  only 
rock  exposure  which  I  saw.  The  water  was  very  clear,  however,  and  the  pebbles  bright  and 
clean  ;  among  them  I  found  only  acid  Laurentian  rock  with  now  and  then  a  pebble  of  diabase. 
After  having  gone  about  four  miles  up  the  river  and  having  seen  nothing  of  interest,  not  even 
pine,  I  decided  not  to  struggle  with  the  swift  shallow  water  any  longer,  so  turned  and  went 
back.  Mr.  D.  F.  Macdonald,  timber  estimator,  wrho  followed  our  party,  later  made  his  way 
for  a  considerable  distance  up  this  river.  He  reported  one  more  exposure  of  rock — granite, 
and  practically  no  pine  ;  finally  the  river  split  into  two  branches,  neither  of  which  was 
navigable,  so  he  returned. 

West  on  the  Base  Line. 

Reaching  the  base  line  again,  we  left  our  canoe  and  started  west  with  the  hope  of  reach- 
ing the  survey  party  before  they  should  start  back  from  its  end.     At  the  76th  mile  we  crossed 


Geology  of  Canada,  1863,  p,  62.  4  Loc.  cit.,  p.  77.  6  8th  Rep.    Bur.  Mines,  p.  148. 
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the  line  of  portages  which  heads  from  the  Mississaga  three  miles  above.  Near  the  80th  mile  we 
crossed  a  branch  of  the  Garden  river,  and  after  an  easy  mile  walk  over  a  sandy  plain  covered 
with  jack-pine  came  to  the  main  stream,  here  about  a  chain  wide,  but  so  shallow  as  to  barely 
carry  laden  canoes.  At  about  the  82nd  mile  post  the  line  passed  into  a  grove  of  fine  maple, 
whose  tinting  foliage  was  a  welcome  relief  from  the  monotonous  colorings  before  met  with.  Up 
to  the  85th  mile  Laurentian  exposures  had  been  frequent,  but  from  that  point  to  the  end  of  the 
line  the  covering  of  drift  became  so  thick  that  no  more  rock  was  seen.  The  90th  mile  post, 
the  last  of  the  line,  was  planted  and  connected  with  the  northeast  corner  of  Curtis  township,  a 
mile  to  the  south.  Exhaustion  of  provisions  then  sent  us  all  hurriedly  back  to  the  river  where 
we  had  a  store  of  provisions. 

Meridian  North  of  the  Mississaga. 

While  Mr.  Niven  was  finishing  the  last  eight  miles  of  the  base  line  a  portion  of  the  party 
which  he  had  sent  up  the  river  had  begun  at  the  8th  mile  post  on  the  north  meridian  line,  and 
was  continuing  the  line.  A  narrow  strip  along  the  river  has  been  burned,  but  north  of  this 
good  pine  begins  and  continues  as  far  as  I  went.  Fine  groves  of  maple  are  not  infrequent  on 
the  higher  parts.  The  country  is  rough  and  hilly,  and  as  usual  composed  entirely  of  Lauren- 
tian rocks.  When  we  overtook  the  advance  party  they  had  reached  almost  to  the  15th  mile 
post.  Owing  in  part  to  the  good  quality  of  the  pine  Mr.  Niven  decided  to  make  this  meridian 
line  24,  instead  of  18  miles  long.  Since  I  could  not  follow  all  the  lines  so  determined  upon  in 
the  time  at  my  disposal,  it  was  decided  that  I  could  cover  more  ground  by  keeping  to  the 
waterways. 

Accordingly  on  5th  September  I  bade  good-bye  to  Mr.  Niven  and  his  party,  and  started 
back  over  the  line  with  William  McLean  as  general  utility  man.  Reaching  the  river  we  pro- 
ceeded up  stream  to  the  mouth  of  the  Wenebegon,  where  we  joined  Messrs.  Macdonald  and 
Robinson,  timber  estimators.  They  were  also  just  about  to  go  up  this  river,  so  we  all 
journeyed  together  for  part  of  the  distance. 

Ascending  the  Wenebegon. 

The  Wenebegon  enters  the  Mississaga  from  the  north,  just  below  a  bad  rapid  in  the 
latter,  as  a  stream  about  one  chain  wide,  of  clear  water  and  moderate  current.  The  banks 
are  low  and  muddy,  covered  with  ash  and  elm.  The  bottom  is  generally  sandy,  but  in  some 
places  shows  pebbles  and  occasionally  boulders,  all  of  Laurentian  material.  Rock  was  found 
exposed  in  only  a  few  places  along  the  river,  though  rocky  hills  near-by  were  frequent  and 
always  of  granite  or  gneiss. 

About  four  miles  north  of  the  mouth  a  jam  of  floodwood  necessitates  a  short  portage  on 
the  east  bank.  Three  miles  farther  up  Mr.  Robinson  and  his  man  left  us  to  take  an  old  port- 
age eastward  into  Seven  Mile  lake. 

Above  here  the  river  becomes  very  crooked,  narrower  and  swifter,  and  small  rapids  are  fre- 
quent: rock  outcrops  and  rocky  hills  are  not  seen.  Some  fourteen  miles  from  the  mouth  a 
bad  shallow  rapid  begins.  On  both  sides  are  banks  of  sand  and  clay,  beyond  which  are  larg- 
burned  plains.  There  is  a  long  portage  on  the  east  side,  but  it  was  in  such  poor  condition 
that  it  was  easier  to  pole  or  draw  the  canoes  up  streamjthan  to  carry.  At  points  where  the 
rapid  is  very  bad,  however,  the  use  of  short  portages,  which  have  been  more  frequently  trav- 
elled, was  found  advantageous.  This  rapid  continues  almost  without  break  for  over  three 
miles.  Then  the  current  becomes  calm  again,  and  no  more  rapids  were  encountered  so  far  as 
I  saw  the  river. 
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From  the  head  of  the  rapid  the  river,  which  has  been  bearing  a  trifle  to  the  east,  now 
turns  considerably  more  in  that  direction.  A  couple  of  miles  above,  on  a  sandy  point  between 
the  river  and  a  large  lake  on  the  northwest  side,  an  attempt  has  been  made  by  an  Indian  to 
make  a  garden.  The  place  has  been  abandoned,  however,  probably  because  the  soil  was  coo 
sandy.  Burned  country  soon  begins  again,  exposing  rounded  rocky  hills.  Three  miles  above 
this  another  log  jam  necessitates  a  portage  on  the  southeast  side. 

Seven  Mile  Lake. 

Two  miles  farther  on  I  left  Mr.  Macdonald  and  started  south  over  a  well  travelled  portage 
which  leads  first  for  50  chains  over  a  rocky  hill,  from  whose  summit  a  good  view  of  the  sur- 
rounding country  can  be  had,  and  it  is  desolate  in  the  extreme  ;  all  is  burned  and  rocky  except 
a  range  of  hills  some  miles  to  the  north,  where  green  bush  can  be  seen.  The  portage  extends 
to  a  small  lake,  at  whose  southern  end  a  short  portage  took  us  into  the  north  end  of  Seven 
Mile  lake.  This  is  a  narrow  lake,  broadening  out  at  the  south,  set  in  a  trough  of  granite  and 
pegmatite,  and  really  is  about  seven  miles  long.  Small  patches  of  green  pine  occur  at  intervals 
along  the  shore,  and  should  make  very  good  timber.  A  mile  from  the  foot,  a  sandy  point  a 
few  acres  in  extent  projects  into  the  lake  from  the  base  of  the  hills  on  the  eastern  side.  On 
this  was  an  Indian  winter  camp,  and  a  garden  growing  good  potatoes,  although  corn  turnips 
and  squashes  seemed  rather  late.     The  soil  is  quite  loamy. 

Round  and  Peninsula  Lakes. 

Here  we  came  in  again  with  Mr.  Robinson,  who  reported  good  pine  on  the  lakes  between 
this  and  the  Wenebegon.  We  continued  southward  together  over  two  portages  and  through  a 
small  lake  into  Kawaweagoma  or  Round  Lake,  a  large  body  of  irregular  shape,  mainly  sur- 
rounded by  green  wooded  hills.  An  Indian  family  camped  on  the  shore  of  a  bay  on  the  eastern 
side  informed  us  that  the  route  into  and  through  Gull  lake  and  the  chain  to  the  northeast  is 
very  bad,  being  made  up  largely  of  shallow  creeks  with  rapids  and  long  portages,  and  as  they 
said  that  all  the  country  in  that  direction  is  burned  we  decided  not  to  attempt  the  trip. 

Leaving  Round  lake  by  a  small  shallow  creek  flowing  south  we  came  in  about  a  mile  and  a 
half  to  a  bay  in  the  northeast  of  Minissinaqua  or  Peninsula  lake,  a  beautiful  sheet  of  water 
some  six  miles  long,  one  of  the  largest  lakes  through  which  the  Mississaga  flows.  It  is  set 
within  rocky  hills  wooded  with  spruce,  birch  and  balsam,  and  a  little  pine  on  the  northeast 
side.  Glacial  striae  on  the  south  shore,  opposite  the  island  point  S  12°  W.  We  were  told  by 
an  Indian  that  long  ago  there  had  been  a  post  of  the  Hudson's  Bay  Company  on  the  northern 
shore  of  this  lake  ;  that  before  the  memory  of  his  father  it  had  been  removed  to  Old  Green 
lake,  some  eight  miles  up  the  river.  This  second  post  was  abandoned  seveial  years  ago  to 
establish  the  one  at  Jsew  or  Upper  Green  lake,  which  is  now  also  abandoned. 

Old  Green   Lake. 

From  here  we  made  our  course  as  direct  as  possible  to  Biscotasing.  Between  Minissinaqua 
and  Old  Green  lakes  the  river  flows  through  a  rocky  valley  which  is  so  broad  that  the  stream 
is  lake-like.  Two  short  rapids  with  good  portages  are  met.  Just  before  reaching  Old  Green 
lake  we  entered  a  flat,  marshy  tract,  which  in  time  of  high  water  is  flooded,  and  doubtless 
becomes  part  of  the  lake.  Old  Green  lake  probably  owes  little  of  its  physiographic  history  to 
the  river,  for  the  outlet  is  very  close  to  the  inlet,  and  it  app-ars  as  if  a  bend  in  the  river  simply 
happened  to  tap  the  lake.  It  is  a  good-sized  and  pretty  body  of  water,  and  at  its  northeastern 
corner,  commanding  a  view  of  its  entire  extent,  stand  the  dilapidated  buildings  of  the  old  trad- 
ing post.  The  northern  shore  is  rocky  and  burned,  presumably  by  the  same  tire  which  swept 
the  country  about  Seven  Mile  lake  and  to  the  eastward. 
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Coming  into  the  river  again  we  found  it  to  flow  for  a  long  distance  through  a  broad,  drift- 
filled  valley.  Occasionally  a  mass  of  rock  protrudes,  causing  an  increase  in  the  velocity  of  the 
current.  Some  twelve  miles  east  of  Old  Green  lake  a  large«island,  probably  a  mile  and  a  half 
long  by  half  a  mile  wide,  divides  the  river  about  equally,  but  the  northern  channel  is  shorter 
and  said  to  be  more  free  from  logs.  At  the  upper  end  of  this  island  is  another  very  small  one, 
against  which  a  jam  of  logs  has  formed.  A  narrow  channel  has  been  cut  close  to  the  northern 
shore  through  which,  with  care,  a  canoe  cau  be  taken. 

The  River  Epinette. 

The  Epinette,  where  it  joins  the  Mississaga,  is  a  black,  sluggish  stream  about  20  feet 
wide.  We  were  told  by  Indians  that  all  the  country  through  which  it  flows  has  been  burned, 
with  the  exception  of  a  narrow  fringe  along  the  river's  edge,  wooded  with  spruce,  from  which 
the  stream  takes  its  name.  The  two  rivers  come  together  from  almost  opposite  directions,  for 
the  Mississaga  here  makes  a  sharp  turn  from  a  north  to  a  westerly  course.  This  northward 
stretch  is  the  lower  half  of  a  deep  U-shaped  loop  which  the  river  makes  to  the  south.  This 
part  of  the  river  flows  in  a  trough  in  the  rocks  two  or  three  hundred  yards  wide,  partly  filled 
with  deposited  sediment  to  form  a  level  tract,  which  gives  evidence  of  being  entirely  flooded  in 
time  of  high  water.  Through  this  plain  the  river,  which  is  only  20  to  30  feet  wide  and  6  to  8 
feet  deep,  and  carries  practically  no  sediment  load,  switches  back  and  forth  in  abrupt  meanders 
which  reach  nearly  from  side  to  side  of  the  valley.  The  peculiarity,  however,  is  that  the  cure 
rent  is  particularly  strong,  making  up-stream  progress  laborious.  In  the  natural  development 
of  a  river  one  expects  a  sluggish  current  accompanying  a  meandering  stream,  and  I  am  unable 
to  account  for  this  exception  to  the  mle. 

At  the  southern  extremity  of  the  D  a  stream  from  the  south  comes  in  ;  it  is  on  the  line  of 
portages  from  Otter  lake.  The  lower  half  of  the  eastern  arm  of  the  bend  is  also  through  a 
mud  flat,  but  the  course  is  straighter  and  the  current  more  moderate.  All  the  surrounding 
country  has  been  burned.  The  river  on  the  northern  part  of  this  arm  of  the  bend  and  beyond 
it  is  again  on  a  rocky  bed,  and  rapids  and  portages,  separated  by  long  lake-like  expanses 
are  encountered  for  the  next  three  miles.  Then  we  entered  a  long  narrow  lake  which 
we  called  Deer  lake,  running  southeast  for  about  3£  miles,  and  shut  in  by  rocky  ridges  on 
which  the  forest  growth  is  young.  At  the  south  end  it  broadens  out  into  a  round  lake,  which, 
in  turn  sends  a  narrow  arm  northeastward  across  Niven's  first  meridian  at  10£  miles 

Back  to  Biscotasing. 

Two  miles  above  this  line  we  came  to  a  small  potato  garden  which  Indians  have  made  in  the 
very  sandy  soil  It  lies  at  one  end  of  a  short  portage  leading  north  to  a  small  lake  ;  from  this  a 
25-chain  portage  reaches  an  arm  of  the  main  water  route.  By  taking  advantage  of  this  course  we 
cut  off  a  long  bend  of  the  river.  Once  on  the  main  channel,  we  paddled  directly  to  Upper 
Green  lake,  where  we  took  leave  of  Mr.  Robinson,  and  on  21st  September  reached  Biscotasing. 

Regarding  the  country  covered  by  the  survey  party  after  I  left  it,  I  quote  from  a  letter 
which  I  received  from  Mr.  Niven  after  he  had  returned  : 

"  From  the  6-mile  point  on  the  thirty-mile  east  line,  I  ran  six  miles  south,  crossing  the 
Wenebegon  river  twice,  and  the  portage  from  the  river  to  Seven  Mile  lake  at  five  miles  and 
about  15  chains  from  the  river. 

"All  the  country  east  from  Seven  Mile  lake  beiny  burned,  I  decided  to  continue  the 
'^4-inile  line  east,  so  ran  on  to  the  18-mile  poiut  on  east  line  and  then  ran  south  three  miles  ; 
at  two  miles  I  again  got  into  the  brule  ....   I  then  returned  to  my  base  line  and  continued 

east  to  meridian  line  of  last  winter 

"  I  saw  no  minerals,  and  nothing  but  Laurentian  formation." 
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Geology  and  Petrography. 

The  geology  of  the  region  in  the  vicinity  of  the  survey  lines  run  this  summer  was  very 
little  known,  and  practically  nothing  had  been  published  concerning  it.  In  1857  and  1858 
Mr.  Alexander  Murray  ascended  the  Mississaga  for  some  distance,  and  the  results  of  his  trips 
are  recorded  in  the  Reports  of  Progress  of  the  Canadian  Geological  Survey  of  those  years,  and 
are  also  summarized  in  the  Geology  of  Canada,  1863.  In  1898  Dr.  A.  P.  Coleman,  acting  for 
the  Bureau  of  Mines,  reached  the  Cheney  mine  on  the  Mississaga,  and  his  report  is  contained 
in  the  Bureau's  eighth  annual  volume. 

AN    ALMOST    ENTIRELY    LAURENTIAN    REGION. 

As  previously  stated,  the  country  included  by  and  surrounding  the  various  lines  run  by 
Mr.  Niven  this  year  is  underlain,  with  one  possible  exception,  by  rocks  of  the  Laurentian  sys- 
tem. The  predominant  variety  has  the  composition  of  a  granite,  and  varies  in  texture  from 
massive  granitic— sometimes  porphyritic,  with  large  phenocry.'ts  of  orthoclase — to  decidedly 
foliated  gneisses.  In  these  rocks  the  dark  constituents  are  not  abundant,  so  their  characteristic 
color  is  pinkish,  due  to  the  red  orthoclase  or  microcline.  and  they  weather  almost  white. 

At  one  point,  however,  namely,  the  hill  already  mentioned  3  miles  north  of  the  63rd  mile 
post,  banded  gneisses  suggestive  of  extremely  altered  sediments  were  found,  closely  related 
with  a  fine-grained,  gray  granite.  There  were  three  types  of  bauds  composing  this  gneiss, 
light-colored  acid,  dark  green  hornblendic  and  grayish  green,  exceedingly  schistose  ;  this  last 
kind  was  seen  only  in  a  large  talus  at  the  foot  of  the  hill,  and  not  in  place,  but  the  other  t  *  o  were 
well  shown,  alternating,  and  very  sharply  defined.  Through  this  body  of  gneiss  pierced  the  gray 
plagioclase  granite.  The  intimate  relation  of  these  two,  and  the  fact  that  neither  was  found  alone 
elsewhere  seemed  to  me  to  strengthen  the  idea  that  the  remnants  of  old  metamorphosed  sedi- 
mentary rocks  are  here  represented.  A  microscopic  examination  of  the  gray  granite  shows  it  to 
contain  considerable  quartz,  a  very  little  microcline,  a  large  amount  of  fairly  fresh  plagioclase 
which  from  its  extinction  angle  is  seen  to  be  oligoclase  with  some  rather  more  basic  feldspar, 
considerable  green  hornblende  with  a  little  biotite,  both  changing  slightly  to  chlorite,  and  a 
few  grains  of  titanic  iron  surrounded  by  their  colorless  border  of  leucoxene.  One  of  the  more 
acid  bands  of  the  gneiss  shows  under  the  microscope  numerous  grains  of  quartz,  a  large  amount 
of  turbid  feldspar  mostly  untwinned,  but  a  little  with  polysynthetic  twinning,  probably  albite, 
and  a  small  amount  of  hornblende.  A  specimen  of  one  of  the  hornblendic  bands  can  be  seen 
with  the  aid  of  the  microscope  to  be  composed  chiefly  of  green  hornblende,  while  grains  of 
turbid  twinned  and  untwinned  feldspar  are  not  infrequent,  a  little  brown  biotite,  a  few 
few  irregular  grains  of  brownish  sphene,  a  very  little  limonite  and  magnetite,  and  several  small 
crystals  of  apatite  and  of  zircon  are  also  present.  The  probable  third  type  of  band  is  an  acti  - 
nolite  schist,  being  composed  largely  of  light  green  fibrous  hornblende  ;  feldspar,  if  ever 
present,  has  been  altered  entirely  to  a  fine  scaly  mineral  with  high  interference  colors — mus- 
covite,  or  more  probably  talc  ;  grains  of  titaniferous  iron  ore  with  leucoxene  are  numerous. 

Not  infrequently  the  granitic  gneiss  passes  over— probably  gradually— to  a  syenitic  gneiss, 
usually  fine-grained.  This  change  seems  to  be  more  common  in  the  southern  part  of  the  territory 
covered  than  farther  north.  A  specimen  from  a  rapid  of  the  Mississaga  a  couple  of  miles  above 
the  northern  boundary  of  township  188,  which  appeared  when  viewed  megascopically  to  be 
typical  of  this  phase  of  the  gneiss,  was  found  under  the  microscope  to  still  contain  numerous 
grains  of  quartz  ;  cloudy  untwinned  orthoclase  is  abundant,  and  chlorite  seen  to  be  derived 
from  biotite  is  present,  with  pyrite  in  small  amount. 


170  Bureau  of  nines  Report  No.  5 


INTRL'SIVE    DIKES    AND    VEINS. 

All  these  Laurentian  rocks  are  cut  very  generally  by  intrusions  of  two  classes.  One  of 
the'.e  consists  of  dikes  or  veins  of  coarse-grained  pegmatite  or  of  finer-grained  material  of 
apparently  similar  composition — almost  wholly  quartz  and  red  orthoclase  and  microcline. 
They  never  hold  more  than  very  small  crystals  of  mica,  and  have  only  minute  grains  of  mag- 
netite and  pyrite  scattered  thiough  them.  The  second  class  of  intrusions,  most  commonly  in 
the  form  of  dikes,  consists  of  rather  fine-grained,  grayish  green,  rusty  weathering  diabase  ; 
such  rock  is  found  very  frequently,  often  in  masses  of  considerable  size.  Three  specimens,  from 
a  mass  at  34  miles  70  chaims  from  the  foot-wall  of  the  quartz  vein  at  48|  miles,  and  from  a 
large  intrusion  2\  miles  south  of  66  miles,  respectively,  are  very  similar  in  outward  appearanoe, 
and  the  microscope  confirms  this  similarity.  All  are  considerably  altered  by  the  weather.  The 
first  contains  plagioclase  which  is  so  turbid  that  twinning  cannot  be  seen,  a  good  amount  of 
very  light  brown  augite,  considerable  green  uralitic  hornblende,  probably  secondary  from  the 
pyroxene,  and  largely  altered  in  is  turn  to  chlorite,  many  irregular  grains  of  titanic  iron  ore 
with  a  narrow  border  of  leucoxene,  a  little  pyrite,  and  a  few  small  grains  of  epidote.  The 
third  specimen  is  very  similar  ;  a  little  of  the  feldspar  shows  twinning  according  to  the  albite 
law,  hornblende  is  absent,  but  light  yellowish  brown  augite  is  in  some  cases  greenish  due  to 
incipient  alteration.     Chlorite  and  pyrite  are  less  abundant,  and  no  epidote  or  iron  ore  is  seen. 

The  second  specimen  differs  to  some  extent  from  these  ;  pinkish  individuals  can  be  Seen  in 
the  hand  specimen,  and  in  the  thin  section,  although  the  feldspar  is  badly  altered,  there  seems 
co  be  a  little  orthoclose  ;  the  augite  has  changed  mainly  to  uralite  and  a  little  chlorite,  while 
grains  of  ilmenite  are  numerous. 

A     GRANO-DIORITIC     MASS. 

The  large  intrusive  mass  which  crosses  the  line  between  the  51st  and  52nd  miles,  gave  an 
appearance  in  the  field  which  was  immediately  suggestive  of  the  typical  Huronian  greenstone 
or  diorite  of  Logan,  and  when  I  had  ascertained  its  elongated  form,  I  questioned  whether  it 
were  not  an  outlying  remnant  of  a  long  narrow  trough  of  Huronian  rock,  trending  northeast- 
ward, similar  to  that  on  which  Sudbury  stands.  It  is  a  greenish  rock,  of  medium  grain,  the 
lighter  colored  constituents  being  partly  pale  green  and  partly  pinkish.  Microscopically,  it  is 
found  to  contain  a  very  little  plagioclase,  and  abundant  very  turbid  untwinned  feldspar,  the 
alteration  product  of  much  of  which  appears  to  be  muscovite,  pointing,  together  with  the  pink 
color,  to  the  original  presence  of  considerable  orthoclase  ;  fair  amounts  of  brownish  green 
hornblende,  and  of  apparently  secondary  brown  biotite,  a  very  little  augite  and  chlorite.  A 
few  grains  of  quartz,  and  numerous  patches  of  magnetite  make  up  the  remainder  of  the  rock. 

For  comparison,  I  took  a  specimen,  from  a  mass  just  below  the  Cheney  mine,  of  the 
greenstone  which  Murray  mentioned. ,;  It  is  a  rock  similar  in  appearance  to  the  preceding, 
somewhat  finer  in  grain,  and  containing  less  of  the  pink  constituent  and  hence  having  a  more 
basic  look.  When  examined  with  the  microscope,  most  of  the  rather  abundant  feldspar  is 
found  to  lie  too  cloudy  for  identification,  but  a  few  lath-shaped  individuals  point  to  the  pres- 
ence of  plagioclose,  while  a  inicropegmatitic  intergrowth7  with  a  part  of  the  small  amount  of 
quartz  present  indicates  orthoclase  ;  also  green  hornblende,  changing  to  chlorite  is  present  in 
considerable  amount,  as  well  as  numerous  grains  of  titanic  iron  and  of  pyrite,  mostly  embedded 
in  the   hornblende. 

It  therefore  appears  probable  that  the  magmas  of  these  two  rocks  were  quite  similar.  But 
since  Dr.  Coleman  finds  that  intrusions  like  this  latter  one  have  come  up  at  a  later  date  than 

«■    Geo.  Sur.  Can.  1858,  p.  99. 

•     Cf.  A.  P.  Coleman,  Rep.  Bur.  Mines,  vol.  VIII.,  1899,  p.  169. 
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the  laying  down  of  Huronian  sediments,3  correlation  of  any  rock  with  such  an  intrusion  gives 
no  definite  idea  of  its  age.  This  grano-diorite  at  the  51st  mile  is  the  rock  which  has  been  cited 
as  the  one  possible  exception  to  the  universal  distribution  of  the  Laurent ian  in  the  area  trav- 
ersed by  the  survey  this  season  ;  but  the  foregoing  facts,  together  with  its  rather  close  resem- 
blance to  some  of  the  smaller  and  very  common  intrusive  masses,  for  example  that  occurring 
at  4Si  miles,  make  it  probable  that  it  is  simply  an  unusually  large  mass  of  such  intrusive,  and 
has  no  relation  to  anything  Huronian. 

A  pink,  finely  grained  granitic  dyke  lying  in  this  same  basic  mass  is  found  to  be  composed 
of  quartz,  abundant  feldspar,  with  ratio  of  plagioclase  to  that  untwinned  about  1:3,  and  biotite 
altering  to  chlorite  :  the  whole  rock  is  dusted  full  of  ferrite. 

HURONIAN    ROCKS    IN    THE    AREA. 

The  green  Huronian  slate  as  seen  exposed  between  Squaw  chute  and  the  Tunnel  consists 
of  a  very  fine-grained,  green,  probably  chloride  material,  enclosing  numerous  particles  of  mag- 
netite. 

The  slate  conglomerate,  of  which  I  took  a  specimen  from  the  most  uorthern  exposure  seen 
on  the  river,9  has  been  very  well  described  megascopically  by  Logan.10  The  finer-grained 
parts,  when  examined  microscopically  are  seen  to  consist  of  quartz  fragments,  and  feldspar, 
mainly  orthoclase,  with  some  microcline  and  numerous  grains  of  hematite,  all  embedded  in  a 
fine-grained  greenish  matrix,  doubtless  chloritic.  A  piece  of  the  wall  rock  of  the  Cheney  or 
Grande  Portage  mine  is  found  to  be  the  finer  parts  of  this  same  slate  conglomerate,  in  which 
can  be  seen  very  small  fragments  of  diabase  as  well  as  particles  of  quartz  and  iron  ore.  the 
whole  traversed  by  many  minute  quartz  veins. 

A  specimen  of  what  I  called  in  the  field  a  red  quartzite,  taken  from  a  narrow,  sharply- 
defined  band  intercalated  almost  horizontally  with  slate  conglomerate  two  miles  above  Otter 
township  on  the  Mississaga,  is  reddish  in  color,  evenly  fine-grained,  and  not  very  compact  ; 
fragments  of  feldspar  can,  however,  be  detected. 

Under  the  microscope  it  is  found  to  consist  of  roughly  equi-dimensional  and  equal-sized 
sub-angular  grains  of  quartz  and  cloudy  untwinned  feldspar  in  about  equal  proportion,  a  very 
little  plagioclase,  and  a  few  grains  of  magnetite  and  pyrite.  The  large  amount  of  feldspar, 
and  the  peculiar  relation  of  this  band  to  the  surrounding  rock  admit  the  possibility  of  its 
being  a  dike.  But  the  texture  of  the  rock  as  seen  under  the  microscope,  its  great  sinnlarity 
of  appearance  to  what  is  undoubtedly  the  red  quartzite  of  Logan  exposed  farther  down  the 
river,  and  the  fact  that  the  typical  red  quartzite  is  really  feldspathic  and  rather  an  arkose^1 
make  it  practically  certain  that  this  rock  also  is  the  ordinary  red  Huronian  quartzite. 

While  the  exposures  of  Huronian  rocks  on  the  part  of  the  river  which  I  visited  make  it 
certain  that  the  system  has  a  more  or  less  extended  development  in  that  region,  I  found  in 
every  case  that  came  to  my  notice  that  the  higher  hills  were  composed  of  granite,  syenite,  or 
gneiss  identical  with  that  which  makes  up  the  Laurentian.  This,  it  seems  to  me,  points 
strongly  to  a  duplication  of  what  Lawson  found  in  the  Lake  of  the  Woods  i-  and  Rainy  Lake13 
regions,  where  either  the  Laurentian  had  penetrated  the  Huronian  in  places,  or  else  strata  of 
the  latter  had  sagged  down  away  from  bosses  of  the  former,  giving  the  effect  of  Laurentian 
islands  in  a  Huronian  sea. 

For  the  identification  of  some  of  the  minerals  I  have  to  thank  Dr.  A.  C.  Gill,  Professor  of 
Mineralogy  and  Petrography  in  Cornell  University. 

*  Loc.  cit.,  p.  169.  ?  Geology  of  Canada,  1863,  p.  62.  "'  Ibid.,  p.  56.  ' '  A.  P.  Coleman,  loc  cit., 
p.  159. 

"  Geol.  Sur.,  Can.,  An.  Bep't..  1885,  Vol  I.  Par:  CC.      lJ  Ibid,  1888,  Vol   III.,  Part  F. 
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The  Region  Summed  Up. 

The  country  is  a  part  of  the  old  dissected  Archaean  plateau,  underlain  for  the  most  part 
by  rocks  of  the  Laurentian  system,  but  toward  the  south  the  Huronian  comes  in. 

In  the  Laurentian,  a  very  few  quartz  veins  are  found,  but  they  appear  to  be  either  barren 
or  very  poor  in  content  of  economic  minerals.  In  the  Huronian,  however,  veins  are  more 
numerous,  and  frequently  carry  considerable  amounts  of  copper,  and  at  times  possibly  gold. 
Mo  deposits  of  iron  were  seen,  nor  could  anything  of  value  be  found  in  the  way  of  placer  gold. 

Perhaps  a  quarter  of  the  whole  country  has  recently  been  burned  ;  and  where  the  rock  is 
not  too  bare,  Banksian  or  jack  pine  is  springing  up.  In  the  wooded  parts,  spruce,  balsam,  and 
white  birch  are  found  abundantly,  also  considerable  poplar  ;  cedar,  tamarac,  and  sometimes  ash 
and  elm  are  found  in  the  low  places,  while  maple  occurs  on  some  of  the  higher  ground.  Some 
very  good  areas  of  pine  were  encountered,  notably  along  the  2nd  meridian  line.  Black  alder 
bushes  often  skirt  the  swamps,  and  great  spongy  masses  of  sphagnum  are  rapidly  encroaching 
on  many  of  the  lakes. 

Red  deer  are  common  along  the  Mississaga,  but  caribou  and  moose  are  scarce.  Several 
bear  were  seen  near  that  river  in  the  vicinity  of  the  Wenebegon.  A  colony  of  beaver  lives  on 
White  river  near  the  base  line,  while  fresh  traces  of  them  were  found  near  the  Epinette.  Musk- 
rats  are  plentiful  wherever  stream  or  lake  banks  are  muddy.  Few  other  fur- bearing  animals 
were  seen. 

Fish  are  surprisingly  scarce  in  the  lakes  ;  only  rarely  can  one  be  caught,  usually  a  trout. 
In  certain  parts  of  the  Mississaga  pike  are  plentiful.  Partridge  and  wild  duck  are  often  found 
in  large  numbers.  During  the  first  half  of  the  season,  we  were  greatly  troubled  by  the  black 
flies,  gnats,  and  mosquitoes. 

A  few  families  of  Indians  of  the  Chippewa  tribe  live  during  the  colder  months  of  the  year 
along  the  Wenebegon  and  Mississaga  rivers  and  the  large  lakes  near  them,  and  generally  spend 
their  summers  at  some  of  the  Hudson's  Bay  posts.  Inland,  one  comes  only  occasionally  upon 
traces  of  their  former  presence. 

The  summer  season  is  generally  bright  and  warm,  but  the  winters  are  long  and  doubtless 
severe.  Practically  none  of  the  drift  covering  deserves  the  name  of  soil,  being  far  too  sandy. 
For  these  reasons  the  region  has  no  agricultural  possibilities  whatever. 
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ROUND  LAKE  TO  ABITIBI  RIVER. 

BY    L.    L.     BOLTON. 

In  the  summer  of  1902  Mr.  T.  B.  Speight,  O.L.S.,  of  Toronto,  was  sent  to  the  District  of 
Nipissing  to  subdivide  the  township  of  Eby  into  farm  lots,  and  to  run  a  tie-line  north  from  the 
northwest  angle  of  that  township  to  the  Abitibi  river.  To  this  party  I  was  attached  as 
geologist,  and  besides  myself  there  was  also  in  the  party  a  land  and  timber  estimator,  Mr.  E. 
B.  Lloyd,  of  Eversley,  Ont.,  in  company  with  whom  I  was  instructed  to  work,  our  task  being 
to  acquire  all  the  information  possible  concerning  the  country  lying  in  and  about  Mr.  Speight's 
field  of  work. 

I  joined  Mr.  Speight's  party  in  Toronto  on  27th  June,  and  the  same  day  we  left  for  the 
north  by  way  of  North  Bay,  Mattawa  and  Lake  Temiscaming.  After  leaving  the  steamer 
"  Meteor"  at  New  Liskeard,  we  went  on  board  the  Clyde,  a  small  steamboat,  which  took  us  and 
our  supplies  to  Wilson's  landing  at  the  "  first  chute"  on  the  Blanche  river.  This  is  in  the 
second  lot  in  the  fourth  concession  of  the  township  of  Evanturel.  From  there  we  proceeded 
up  the  Blanche  to  the  township  of  Eby,  where  we  were  engaged  till  4th  August.  Then  rain 
followed  for  two  days,  after  which  we  started  north  to  the  Abitibi.  The  Abitibi  was  reached 
on  4th  September.  The  following  day  we  started  for  home  by  way  of  the  Abitibi  lakes  and 
the  usual  canoe  route  south  from  Abitibi  Post  over  the  height  of  land  to  lake  Temiscaming. 

Wilson's  Landing  to  Round  Lake. 

On  the  morning  of  1st  July  we  proceeded  up  the  Blanche  river  in  canoes.  About  twelve 
miles  above  Wilson's  landing  we  came  to  the  first  obstruction  to  navigation,  a  rapid  caused  by  a 
ridge  of  very  fine-grained  greenstone,  which  is  exposed  close  to  the  water's  edge.  At  the  next 
rapid,  200  yards  farther  on,  there  is  an  exposure  of  Huronian  diorite.  At  the  third  portage, 
300  yards  above  the  mouth  of  the  east  branch  of  the  Blanche,  there  is  a  fall  of  35  feet  (aneroid) 
over  coarse-grained  red  granite,  containing  many  small  stringers  of  quartz.  Between  this  fall 
and  Round  lake  there  are  twelve  portages,  the  last  of  which  furnishes  a  short  route  from  the 
river  to  the  southern  shore  of  the  lake. 

Having  crossed  this  lake  we  ascended  the  Blanche  about  200  yards,  when  we  came  to  the 
mouth  of  a  small  creek  entering  from  the  west,  up  which  we  canoed  about  100  yards.  From 
here  we  portaged  westward  to  the  township  of  Eby,  a  distance  of  three  and  a  half  miles.  The 
trail  lay  mostlv  through  wet  swampy  land,  supporting  a  thick  growth  of  Banksian  pine 
and  spruce.     Two  or  three  outcrops  of  reddish  granite  were  noticed  on  the  way. 

Round  Lake. 

Round  lake  is  a  pretty  body  of  clear,  deep  water.  As  its  name  indicates,  it  is  almosfc 
round,  being  about  three  miles  in  diameter.  It  is  fed  by  the  Blanche  river,  which  enters  from 
the  north  about  three-quarters  of  a  mile  east  of  the  western  arm  of  the  lake,  and  is  drained  by 
the  same  river  flowing  from  its  southwestern  angle. 

Both  Laurentian  and  Huronian  rocks  are  exposed  on  its  shores.  On  a  small  point  two 
hundred  yards  west  of  the  mouth  of  the  Blanche,  the  rock  is  diorite,  much  cut  up  by  small 
irregular  dikes  of  fine-grained,  reddish  granite.  Along  the  western  shore  the  rock  is  all  red 
granite,  composed  of  quartz,  feldspar  and  hornblende,  but  on  a  point  just  northeast  of 
the  outlet,  there  is  a  breccia  made  up  chiefly  of  feldspar  fragments.  Opposite  this  on  the  south 
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shore  we  find  diorite  to  be  the  country  rock,  and  this  continues  along  the  south  shore  to  the 
eastern  end  of  the  lake,  where  it  is  associated  with  a  breccia  similar  to  that  just  mentioned. 
On  the  north  shore  there  are  several  small  rocky  points  separated  by  intervening  bays 
with  sandy  shores.  These  show  rocks  of  Laurentian  age,  namely,  granite  and  syenite,  both 
reddish  in  color  ;  the  syenite  is  to  be  seen  on  the  first  point  east  of  the  mouth  of  the  Blanche. 

The  Blanche  Above  Round  Lake. 

On  ascending  the  Blanche  we  find  it  flowing  between  clayey,  and  in  places,  swampy  banks. 
Rock  exposures  are  not  numerous  ;  what  few  there  are,  are  of  reddish  syenite.  In  several 
places  the  stream  is  blocked  with  driftwood.  About  ten  miles  above  Round  lake  we  come  to 
the  foot  of  a  series  of  rapids  over  Huronian  rocks  in  most  places  fine-grained  and  schistose. 
These  are  avoided  by  a  portage  three-quarters  of  a  mile  long  leading  northward  to  Lake 
Kapikokonaka 

This  lake  is  about  one  mile  long  from  north  to  south,  and  about  half  a  mile  wide.  Near 
the  northern  end  there  is  an  island  with  high,  rocky  shores  which  gives  the  lake  its  name.  The 
shores  on  the  east,  south,  and  west  of  the  lake  are  high  and  steep  ;  the  only  kind  of  rock  seen 
is  grayish  greenstone.  To  the  northeast  the  shore  is  low  and  marshy,  and  here  a  sluggish 
stream  enters.  After  ascending  this  for  about  a  mile  and  a  quarter,  we  come  to  a  rapid  caused 
by  a  ridge  of  greenstone.  About  two  hundred  yards  farther  on  there  is  another  rapid  passed 
by  a  portage  of  four  chains  on  the  west  bank.  Here  is  seen  the  jasper  conglomerate,  cut  by 
a  band  of  dolomite,  which  is  mentioned  by  Mr.  W.  J.  Wilson  in  the  Summary  Report  of  the 
Geological  Survey  for  1901,  p.  124. 

Above  this  rapid  is  a  sluggish  body  of  water  varying  in  width  from  ten  to  one  hundred 
and  twenty-five  yards,  and  extending  almost  due  west  for  four  miles.  The  banks  at  the  east 
end  of  this  body  of  water,  are  low  and  wet,  but  to  the  west  they  gradually  rise  in  height.  The 
south  bank,  which  is  the  lower  of  the  two,  supports  a  second  growth  of  tpruce,  birch,  balsam, 
and  alders  :  the  north  bank  rises  more  abruptly  and  is  clothed  chiefly  with  Banksian  pine  and 
poplar,  along  with  spruce,  birch,  balsam,  and  a  few  ash.  To  the  north  low  hills  are  to  be  seen, 
on  which  the  prevailing  timber  appears  to  be  Banksian  pine  and  poplar.  There  are  a  few 
exposures  of  greenstone  to  be  seen  along  the  shores.  About  three  and  a  half  miles  west  of  the 
last  rapid  mentioned  conglomerate  carrying  small  jasper  pebbles  appears  on  the  side  of  a  hill 
about  seven  chains  inland  from  the  north  bank. 

Partridge-crop  Lake. 

At  its  western  end  this  body  of  water  narrows  to  a  stream  which  we  ascend  in  a  northerly 
direction  for  three-quarters  of  a  mile  when  we  come  to  a  small  expanse  of  water  known  as 
Bineomodai  or  Partridge-crop  lake.  On  all  sides  of  this,  except  to  the  north,  where  it  is  swampy, 
there  are  low  hills  covered  with  Banksian  pine,  poplar  and  spruce. 

Leaving  this  lake  we  follow  the  stream  westward  for  fifteen  chains,  and  then  northward 
for  twenty-five  chains.  Here  the  stream  takes  an  abrupt  bend  and  the  direction  of  our  course, 
as  we  proceed  to  Kenogami  lake,  is  about  southwest.  At  several  points  along  the  shore  there 
are  exposures  of  diorite  carrying  pyrite.  One  such  exposure  is  seen  at  the  most  northern  part 
of  the  stream  ;  the  shore  here  rises  about  twenty  feet  above  the  water  level,  and  rough  and  rocky 
ground  extends  southward  for  thirty  chains  to  a  hill  about  seventy-five  feet  in  height. 

In  general  the  land  to  the  south  rises  rapidly  into  low  hills,  which  are  clothed  chiefly  with 
Banksian  pine,  poplar,  spruce  and  birch.  Along  the  north  bank  there  is  a  clay  belt,  averaging 
twenty-five  chains  in  width,  thickly  timbered  with  poplar,  spruce  and  birch,  some  trees 
attaining  a  diameter  of  eight  inches.  Beyond  this  there  is  a  rise  of  ground,  the  hills  in  places 
reaching  a  height  of  seventy-five  feet.  The  rock  here  too  is  diorite  carrying  many  ^mall 
dissemina'ed  grains  of  pyrite.     North  of  this  ridge  the  land  drops  to  a  lower  level  for  a  distance 
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of  two  or  two  and  a  half  miles,  when  it  again  rises  into  a  series  of  low  hills  stretching  northeast 

and  southwest.     The  depression  between  these   two  lines   of  hills  is  in  places  swampy,  but  is 

chiefly  an  area  of   low  rocky  ridges  and  sandy  soil,  supporting  small  Banksian  pine,  poplar  and 

birch. 

Lake  Kenogami. 

Lake  Kenogami  is  an  irregularly-shaped  body  of  water.  Its  length  from  east  to  west  is 
about  three  miles,  and  from  northwest  to  southeast,  including  an  arm  stretching  to  the  north- 
west, about  five  miles  :  its  width  from  north  to  south  varies  from  half  a  mile  to  one  mile.  la 
it  are  a  few  small  islands,  only  two  of  them,  however,  being  large   en  >ugh  to  deserve  mention. 

On  nearly  all  sides  the  shores  rise  into  low  hills.  To  the  north  and  east  the  timber  is  all 
second  growth,  but  to  the  west  and  for  a  short  distance  inland  from  the  south  shore  some  lar^e 
spruce  and  poplar  are  seen.  A  few  red  pine.grow  on  a  point  on  the  north  side  of  the  lake,  and 
on  a  ridge  about  thirty  chains  west  of  the  lake  there  are  some  scattered  white  pines.  The 
spruce  between  this  ridge  and  the  shore  often  attain  a  diameter  of  sixteen  inches. 

From  Kenogami  lake  we  endeavored  to  find  a  canoe  route  westward  to  the  south  branch  of 
the  Blanche  river.  An  Indian  trail  was  found  leading  inland,  but  this  had  apparently  not 
been  used  for  some  years,  for  it  soon  became  so  indistinct  th  ,t  we  were  unable  to  follow  it. 
This  having  been  abandoned,  we  tried  to  make  use  of  the  northern  boundary  of  the  township 
adjoining  Eby  on  the  west,  run  in  1889  by  Mr.  Niven.  O.L.S.  This  attempt,  too,  was  unsuc- 
cessful, for  the  line  was  so  thickly  overgrown  with  small  brush  that  one  could  only  with  the 
greatest  difficulty  make  any  progress.  Accordingly,  as  our  base  of  supplies  lay  in  this  locality 
for  some  time,  we  made  a  rather  detailed  examination  of  the  township  of  Eby  and  the  country 
to  the  north  of  lake  Kenogami. 

GEOLOGY  OF  KENOGAMI  BASIN. 

Around  the  shores  of  lake  Kenogami  several  types  of  rocks  are  exposed.  The  following 
may  be  mentioned  :  diorite,  diabase,  conglomerate,  and  greywacke.  Of  these,  diorite  is  the 
most  common  ;  conglomerate  comes  next  ;  and  lastly  we  have  diabase  and  greywacke.  On  the 
north  side  of  the  lake  is  a  rocky  point  (forming  parts  of  lots  6  and  7  in  the  sixth  concession  of 
the  township  of  Eby)  composed  chiefly  of  conglomerate.  This  is  made  up  of  angular,  sub-ang- 
ular, and  rounded  fragments,  varying  in  diameter  from  an  inch  to  two  or  two-and-a-half  feet 
They  are  principally  reddish  granite,  reddish  quartzite,  diorite,  and  greenstone.  The  matrix 
has  a  brownish  color,  thus  giving  the  rock  a  reddish-brown  color  when  viewed  from  a  distance. 
In  places  the  rock  is  very  coarse-grained,  but  it  shades  into  a  phase  so  tine-grained  that  the 
component  fragments  cannot  be  determined  with  the  naked  eye.  The  latter  variety,  examined 
microscopically,  is  seen  to  be  made  up  of  small  fragments  of  quartz  and  feldspar,  some  angular, 
some  rounded,  set  in  a  matrix  of  still  finer  fragments.  Particles  of  pyrite,  biotite,  chlorit\  and 
slate  occur  in  smaller  amount.  Of  the  feldspars,  plagioclase  is  the  most  common,  orthoclase 
and  microcline  occur  sparingly,  the  latter  probably  as  an  alteration  product,  for  the  wavy 
extinction  of  the  plagioclase  shows  that  the  rock  is  highly  metamorphosed.  The  rock  may  be 
called  a  greywacke. 

Northward  from  this  point  we  find  fairly  level,  clayey,  and  swampy  land  for  twenty  chains. 
At  this  distance  we  encounter  a  ridge  of  brecciated  conglomerate  similar  to  that  exposed  on  the 
point.  In  addition  to  the  varieties  of  component  fragments  occurring  in  the  previously 
described  conglomerate,  we  here  see  fragments  of  jasper,  few  in  number  however.  This  ridge 
is  low — about  forty-five  feet  in  height — and  extends  east  and  west.  For  three  miles  farther 
north  there  is  a  succession  of  low  ridges,  showing  exposure  of  weathered  diorite,  which  usually 
carries  many  small  disseminated  grains  of  pyrite.  These  ridges  are  rarely  more  than  thirty 
feet  in  height  ;  between  them  lie  narrow  strips  and  patches  of  sandy,  and  occasionally  swampy 
soil.     The  timber  is  all  second  growth. 
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JASPER    CONGLOMERATE    WITH    IRON    ORE. 

At  the  eastern  end  of  Lake  Kenogami  we  find  coarse-grained  diorite  exposed  on  a  couple 
of  points.  About  twenty  chains  inland  along  the  northern  boundary  of  Eby  we  come  across 
an  outcrop  of  conglomerate,  and  beyond  this  similar  ridges  extend  for  more  than  half  a  mile. 
This  is  very  much  like  the  conglomerate  described  before.  It  carries  a  few  more  jasper  pebbles; 
and  I  also  noticed  one  pebble  measuring  2  inches  by  3  inches  which  was  composed  of  inter- 
banded  jasper  and  magnetite.  A  peculiar  feature  was  the  occurrence  of  narrow  irregular  streaks 
of  hematite  from  one-quarter  to  one-half  inch  in  thickness,  one  of  which  could  be  traced  along 
the  face  of  a  rock  for  a  distance  of  twelve  feet. 

One  mile  south  of  here,  and  a  few  chains  eastward  from  the  southeastern  arm  of  the  lake, 
is  a  very  badly  decomposed  serpentinous  rock  containing  an  abundance  of  small,  distinct 
crystals  of  pyrite.  The  surface  of  the  rock  weathers  rapidly,  forming  a  reddish,  iron-stained, 
cellular  crust  from  one  to  two  inched  in  thickness. 

On  the  west  side  of  the  southeastern  arm  of  the  lake  there  is  an  exposure  of  a  very  fine- 
grained, grayish  rock,  resembling  trap.  It  is  composed  of  intergrown  plagioclase  and  horn- 
blende, the  former  partially  altered  to  saussurite.  The  hornblende  is  the  older.  About  three 
chains  southeast  from  here,  at  the  half-mile  post  between  lots  5  and  6  of  the  sixth  concession, 
there  is  a  magnetic  variation  of  90°  to  the  west.  The  only  rock  exposed  in  the  vicinity  is 
diorite,  but  fur  the  most  part  rock  exposures  are  obscured  by  a  covering  of  gravelly  soil.  Fifteen 
chains  to  the  westward  a  magnetic  variation  is  again  noticed.  The  behavior  of  the  needle  is 
very  erratic  over  a  considerable  area.  The  greatest  variation  noticed  was  N  150°  E.  Scarcely 
any  rock  in  place  could  be  seen,  as  it  appeared  to  be  everywhere  concealed  beneath  a  coating 
of  soil,  only  one  small  exposure  being  found.  This  rock  is  very  fine-grained  and  hard,  and  its 
color  is  reddish.  A  thin  section  shows  the  rock  to  be  made  up  almost  wholly  of  feldspar  frag- 
ments, plagioclase  predominating,  and  orthoclase  being  present  in  small  amount.  The  larger 
fragments  are  set  in  a  ground-mass  of  very  small  fragments,  most  of  which  are  plagioclase. 
Pyrite,  quartz  and  chlorite  ai-e  also  present.  That  the  rock  has  been  severely  metamorphosed 
is  shown  by  the  wavy  extinction  of  the  feldspar. 

Proceeding  westward  along  the  southern  shore,  exposures  of  pyritous  diorite  are  frequent. 
On  one  point  projecting  to  the  north  the  rock  is  conglomerate.  At  the  west  end  of  the  lake 
there  is  clay  soil,  and  no  reck  is  exposed.  Having  followed  the  west  shore  for  three-quarters 
of  a  mile  we  pass  the  mouth  of  a  small  creek,  and  from  there  the  direction  of  our  course,  as  we 
follow  the  shore  line,  is  northeast.  The  shore  here  is  quite  rocky,  diorite  being  exposed  in 
must  places.  On  one  point  there  is  an  area  of  coarsely  crystalline  diabase.  Having  followed 
this  rocky  shore  for  about  one  mile  we  come  to  a  narrows,  beyond  which  an  arm  of  the  lake 
stretches  to  the  northwest.     Of  this  arm  we  shall  speak  later. 

TOWNSHIP    OF    EBY. 

That  part  of  the  township  of  Eby  lying  eastward  of  lake  Kenogami  is  composed  almost 
wholly  of  rocky  ridges  separated  by  swampy  tracts  ;  but  there  are  a  few  small  areas  of  muskeg 
and  gravelly  clay  soil.  The  swamps  support  a  dense  growth  of  bushy  spruce  and  black  alders, 
and  occasionally  a  few  cedar.  Exposures  of  weathered  diorite  are  plentiful  on  the  ridges  and 
hills.  The  slopes  of  these  ridges,  and  many  of  their  small  depressions,  are  occupied  by  sandy 
and  gravelly  deposits  of  glacial  origin.  The  highest  elevations — amounting  to  about  seventy- 
five  feet — lie  in  the  vicinity  of  the  line  between  the  fifth  and  sixth  concessions.  On  the  higher 
parts  of  the  river,  where  soil  is  scarce,  there  is  only  Banksian  pine,  while  on  the  slopes  we  find 
poplar,  birch  and  spruce.  On  lot  4  of  the  sixth  concession  there  are  a  few  white  pine,  and 
along  the  eastern  boundary  there  are  some  large  spruce  measuring  sixteen  inches  in  diameter. 
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The  only  indication  of  economic  mineral  in  this  locality  was  noticed  along  the  line  between 
lots  4  in  the  fourth  and  fifth  concessions.  About  twenty  chains  east  of  the  western  boundary 
of  these  lots  a  low  ridge  of  diorite  crosses  the  line.  In  this  there  is  a  small  vein  of  quartz 
from  four  to  six  inches  wide,  which  carries  particles  of  galena  ;  pyrite  and  hematite  are  also 
present,  but  in  very  small  amount.  Owing  to  a  covering  of  soil  this  vein  could  be  traced  only 
for  a  short  distance. 

From  ten  to  sixty  chains  south  of  lake  Kenogami  lies  a  range  of  low  hills  (connecting  with 
the  ridges  to  the  east  near  the  line  between  the  fifth  and  sixth  concessions)  which  forms 
a  watershed,  turning  all  the  waters  falling  on  its  southern  side  into  a  small  stream  which  joins 
the  Blanche  just  below  the  outlet  of  Round  lake.  At  various  places  along  this  ridge  rock 
exposures  are  seen,  more  particularly  on  lots  5,  6  and  7  of  the  fifth  concession.  The  rock 
exposed  is,  in  every  case,  diorite,  usually  dark,  greenish-black  in  color,  and  rather  coarse- 
grained.    One  occurrence  shows  particles  of  calcite,  formed  no  doubt  by  weathering. 

A    SWAMPY    SECTION. 

South  of  this  ridge,  and  lying  in  lots  5,  6,  7  and  8  of  the  fourth  and  fifth  concessions,  is  a 
large  area  of  wet  swamp  supporting  only  black  alders,  bushy  spruce  and  willows.  This  varies 
in  width  from  one  mile  to  one  and  a  quarter,  and  its  length  from  northwest  to  southeast  is  two 
miles.  Below  the  water  and  black  muck  there  is  a  clay  bottom,  so  that  with  proper  drainage 
this  area  might  be  reclaimed.  At  the  southeastern  end,  in  lot  5  of  the  fourth  concession,  it 
changes  gradually  into  a  muskeg,  which  is  drained  by  a  stream  about  six  feet  wide  and  two  feet 
deep,  flowing  towards  the  southwest.  The  stream  continues  flowing  in  this^direction  until  it 
reaches  the  northern  end  of  lot  6  in  the  third  concession,  where  it  turns  and  flows  south  for 
three-quarters  of  a  mile,  after  which  it  proceeds  southwest,  finally  joining  a  larger  stream  in  lot 
7  in  the  second  concession. 

In  the  southern  end  of  lot  6  in  the  fourth  concession  we  find  that  the  stream  has  clay  banks, 
which  extend  back  for  about  half  a  mile  and  support  a  thick  growth  of  spruce  from  three  to 
eight  inches  in  diameter.  This  strip  of  ground  is  almost  perfectly  level,  and  as  the  impervious 
clays  prevent  the  water  draining  away  a  thick  growth  of  moss  is  promoted  and  the  ground  is 
everywhere  damp. 

Along  the  larger  stream  which  enters  Eby  from  the  west,  there  is  a  similar  strip  of  clay 
land  extending  near  to  the  junction  of  the  two  streams.  In  that  vicinity  there  is  a  gradual 
change  to  muskeg,  which  occupies  the  larger  part  of  lots  7  and  8  in  the  second  concession,  and 
lots  5,  6,  7  and  8  in  the  first  concession.  This  muskeg  is  everywhere  wet,  and  it  supports  only 
small  bushy  spruce.  It  is  skirted  on  both  east  and  west  by  a  wet  swamp  with  black  muck  from 
two  to  three  feet  deep  over  a  clay  bottom.  In  these  swamps  we  find  spruce  three  to  six  inches 
in  diameter,  and  dry  tamarac. 

SANDY    PLAINS    AND    ROCKY    RIDGES. 

To  the  eastward  of  the  swamp,  in  lots  3,  4  and  5  of  the  second  and  third  concessions,  there 
is  an  extensive  area  of  white  sand  which  supports  nothing  but  Banksian  pine  and  birch.  This 
timber  is  mostly  small,  but  a  few  of  the  pine  attain  a  diameter  of  from  ten  to  twelve  inches.  In 
the  northern  part  of  lots  3  and  4  of  the  third  concession  the  surface  becomes  rougher,  and  many 
small  ridges  outcrop,  all  showing  exposures  of  weathered  diorite  carrying  pyrite.  This  rocky 
area  extends  northeastward,  across  lots  1,  2.  3  and  4  of  the  fourth  concession,  to  the  township 
of  Otto.  The  sandy  area  mentioned  above  rises  towards  the  east  and  gives  place  to  a  number 
of  slight  elevations  in  lots  2  of  the  second  and  third  concessions. 

This  ridge  drops  abruptly  into  a  swamp  which  extends  eastward  beyond  the  boundary  for 

two  or  two  and  a  half  miles,  and  southward  to  within  a  few  chains  of  the  southern  boundai  v  of 
12  M. 
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Eby.  In  the  swamp  spruce  prevails,  while  cedar  is  present  in  small  amount.  On  the  ridge  to 
the  west  of  it  there  is  a  thick  growth  of  small  Banksian  pine,  spruce,  birch  and  poplar.  A 
small  clump  of  white  pine  is  seen  in  the  northern  half  of  lot  4  of  the  third  concession. 

CONTACT    OF    LAURENTIAN    AND    HURONIAN    ROCKS. 

The  rock  exposed  on  the  ridges  is  almost  exclusively  diorite.  One  exception  was  noticed  ; 
along  the  line  between  lots  1  and  2  of  the  second  and  third  concessions  there  is  a  fine-grained 
reddish  granite  in  association  with  a  rock  made  up  almost  wTholly  of  fragments  of  reddish  feld- 
spar. Another  granitic  outcrop  is  seen  in  the  township  of  Otto  about  thirty  chains  from  the 
southeastern  corner  of  Eby.  About  twelve  chains  west  of  this  corner  is  a  ridge,  which,  although 
made  up  largely  of  pyritous  diorite.  has  an  exposure  of  reddish  granite  on  its  northeast  side. 
There  is  evidently  a  contact  between  rocks  of  Laurentian  and  Huronian  age  in  this  vicinity, 
but  it  is  concealed-  by  a  covering  of  soil. 

The  creek  mentioned  some  time  before  leaves  the  township  of  Eby  at  the  southern  end  of 
lot  5  in  the  first  concession.  Westward  from  this  we  find  muskeg  and  swamp  for  two  or  two 
and  a  half  miles,  supporting  small  spruce,  balsam  and  alders.  Here  and  there  are  small 
patches  of  clayey  and  sandy  land. 

In  the  southern  part  of  lot  11  of  the  first  concession,  a  hill  rises  to  a  height  of  one  hun- 
dred and  twenty-five  feet  (aneroid)  above  the  swamp  level.  On  the  north  and  east  this  hill  has 
a  steep  front,  but  to  the  south  and  west  it  is  connected  with  other  hills.  The  northern  part  is 
made  up  of  a  coarsely  crystalline,  reddish,  hornblende  granite.  Elsewhere  on  the  hill  the  rock 
exposed  is  a  hornblende  schist  which  cleaves  readily.  The  contact  between  the  two  is  quite 
distinct,  and  the  schist  has  the  appearance  in  places  of  being  baked.  The  strike  of  the  schist 
is  N  70°  E,  and  through  it  are  scattered  small  irregular  stringers  of  quartz. 

West  of  this  hill,  and  separated  from  it  by  a  small  depression  is  a  hill  composed  of  horn- 
blende schist,  which  attains  a  height  of  one  hundred  and  seventy-tive  feet  To  the  west  there 
is  a  narrow  depression  occupied  by  a  lake  half  a  mile  long  from  northwest  to  southeast,  whose 
waters  are  held  back  by  a  beaver  dam  across  a.narrow  gorge  at  its  northeastern  extremity.  Not 
far  west  of  this  dam  an  almost  horizontal  dike  of  granite  is  seen,  cutting  through  diorite. 
Northward  from  the  lake  are  a  couple  of  hills  sixty  feet  in  height,  composed  of  a  dark  diorite* 
in  which  are  scattered  stringers  of  quartz.  North  of  the  second  hill  lies  a  low  depression  filled 
with  a  dense  growth  of  small  spruce,  Banksian  pine,  birch  and  alders,  which  separates  it  from 
a  hill  composed  of  reddish,  hornblende  granite.  From  this  granite  hill  exposures  of  reddish 
granite  could  be  seen  for  four  or  five  miles  to  the  west.  The  contact  between  this  granite  and 
the  Huronian  is  concealed  by  a  covering  of  soil. 

Granite  outcrops  continue  for  about  a  mile  northward,  where  the  ground  again  reaches 
swamp  level.  Outliers  of  this  area  of  Laurentian  rocks  are  found  for  a  couple  of  miles  to  the 
northeast  ;  these  appear  as  granite  ridges  rising  a  few  feet  above  the  swamp  level,  and  were 
noticed  in  the  northern  part  of  lot  11  in  the  first  concession,  in  lot  10,  and  in  the  northern 
part  of  lot  9  in  the  second  concession.  In  the  last  mentioned  place  granite  and  diorite  are 
exposed  in  proximity. 

In  lots  8  and  9  of  the  third  and  fourch  concessions  the  land  emerges  from  the  general 
low  level,  and  we  find  rising  slopes  of  gravelly  and  clayey  soil.  In  several  places  ridges  attain 
to  a  height  of  thirty  and  forty  feet.  These,  as  usual,  show  exposures  of  diorite  carrying 
pyrite.  On  this  higher  land  poplar  and  balm  of  gilead  are  plentiful,  and  reach  a  diameter  of 
eight  or  ten  inches.  Birch,  Banksian  pine,  and  spruce  also  occur,  and  a  few  white  pine  w  re 
noticed  in  the  northern  part  of  lot  9  in  the  third  concession. 
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CLAY    LAND    AND    MUSKEG. 

The  greater  part  of  lots  10,  11  and  12  of  the  third  concession  is  composed  of  flat  clay  land 
covered  with  a  coating  of  moss,  and  supporting  spruce  from  three  to  eight  inches  in  diameter. 
This  clay  land  extends  north  and  embraces  part  of  the  corresponding  lots  in  the  4th  concession. 
It  is  separated  by  a  series  of  low  diorite  ridges  from  a  muskeg  extending  a  mile  and  a  half  north 
to  the  6th  concession,  and  westward  from  lot  9  in  the  5th  concession  to  the  western  boundary 
of  the  township.  This  muskeg  is  a  large  peat  bog  varying  in  depth  from  three  and  four  feet 
along  the  edges  to  six  and  seven  feet  elsewhere.  To  the  north  there  is  a  swamp  about  twenty 
chains  wide  in  which  the  chief  timber  is  spruce  and  cedar.  This  is  separated  from  lake 
Kenogami  by  a  narrow  strip  of  rising  gravelly  soil  supporting  spruce,  poplar,  birch  and  balm  of 
gilead.     A  few  outcrops  show  the  rock  in  place  to  be  diorite. 

MINERAL    INDICATIONS    IN    EBV. 

From  what  has  been  said  it  will  be  seen  that  rocks  of  both  Laurentian  and  Huronian  age 
are  found  in  the  region  to  the  south  of  lake  Kenogami.  The  locality  of  the  contact  between 
these  rocks  ought  to  be  favorable  to  the  occurrence  of  mineral  deposits.  In  addition,  in  the 
areas  of  Huronian  rocks  we  have  several  outcrops  of  conglomerate,  containing  in  places  jasper 
pebbles,  which  is  favorable  to  the  occurrence  of  iron  ores.  The  extensive  magnetic  variation^ 
noticed  in  some  places  would  seem  to  point  to  the  occurrence  of  bodies  of  magnetite. 

Owing  to  the  fact  that  the  rock  outcrops  are  as  a  rule  isolated,  being  separated  by  inter- 
vening areas  of  clay,  sand,  swamp  or  muskeg,  little  detailed  work  could  be  done  on  them,  and 
their  relation  to  one  another  could  not  be  carefully  worked  out.  A  few  quartz  veins  were 
noticed  cutting  dioritic  rocks.  These  were  seldom  more  than  eight  or  ten  inches  wide.  A 
sample  of  one  of  them  from  the  northern  end  of  lot  3  in  the  3rd  concession  was  assayed  for 
gold  and  silver,  but  was  found  to  contain  neither.  Speaking  of  the  whole  area,  however,  it  is 
one  which  ought  to  be  worth  prospecting. 

The  larger  part  of  the  township  of  Eby  is  swamp  and  muskeg,  the  latter  usually  having  a 
clay  bottom.  Xone  of  this  is  now  fit  for  agricultural  purposes  as  it  is  too  wet.  However,  if  a 
comprehensive  scheme  of  drainage  were  employed,  many  hundreds  of  acres  of  good  land  ought 
to  be  available,  for  the  clay  usually  contains  enough  sand  to  make  it  easily  workable. 

Of  good  timber  ther-^  is  a  scarcity.  This  country  was  burned  over  about  thirty  years  ago, 
and  as  a  consequence  the  timber  is  all  second  growth,  with  the  exception  of  small  areas  which 
escaped  the  fire.  Such  areas  occur  along  the  south  ?nd  west  shores  of  lake  Kenogami,  and 
another  is  seen  in  lots  4  and  5  in  the  third  concession  where  there  are  a  few  large  white  pine, 
balsam,  and  spruce.  The  second  growth  timber  embraces  spruce,  Banksian  pine,  poplar,  white 
birch,  balm  of  gilead,  balsam,  black  alder,  soft  maple,  yellow  birch,  etc.  These  would  be  use- 
ful only  for  fire-wood. 

NORTHWEST    ARM    OF    LAKE    KENOGAMI. 

Mr.  Speight  having  completed  the  survey  of  the  township  of  Eby,  commenced  work  on  the 
the  tie-line  to  be  run  north  to  the  Abitibi  river.  Accordingly  we  left  our  camp  on  lake 
Kenogami,  and  proceeded  northward.  We  have  previously  mentioned  that  the  lake  has 
an  extension  to  the  northwest  with  which  it  is  connected  by  a  narrows.  Passing  through  this 
narrows  we  find  a  body  of  water  one  and  a  half  miles  long,  and  half  a  mile  broad.  Near  the 
centre  lies  a  large  island.  The  shores  to  the  north,  east,  and  south  are  hi«h  and  rocky,  and 
prove  on  examination  to  be  dioritic.  The  timber  seen  on  these  hills  is  Banksian  pine  and 
poplar. 
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At  the  northwestern  end  the  west  shore  is  quite  low.  Going  inland  here  for  a  distance  of 
three  chains  we  find  a  small  lake  twelve  chains  broad  and  fifty  chains  long  lying  almost  parallel 
to  the  first  mile  of  the  tie-line,  from  which  it  is  about  ten  chains  distant.  This  is  emptied  at 
its  southern  end  by  a  small  creek,  in  all  probability  the  one  entering  the  western  end  of  lake 
Kenogami.  To  the  west  of  the  lake  the  land  rises  steeply,  and  at  a  distance  of  ten  chains  the 
height  is  one  hundred  and  twenty-five  feet.  From  this  hill  we  can  see  that  the  country  for 
several  miles  to  the  east  is  hilly  and  rocky,  and  is  timbered  almost  wholly  with  Banksian  pine 
and  poplar.  To  the  northwest  a  much  higher  hill  is  seen.  Returning  to  lake  Kenogami,  we 
proceed  about  fifteen  chains  northward  to  the  end  of  this  expansion  of  the  lake.  Beyond  the 
narrows  here — about  fire  chains  wide — we  find  another  expanse  of  water  three-quarters  of  a 
mile  long  and  half  a  mile  broad.  This  is  fed  at  its  northwestern  angle  by  the  Blanche  river, 
which  here  enters  as  a  shallow  stream,  the  mouth  being  almost  hidden  in  marsh.  The  tie-line 
cuts  across  the  head  of  this  expanse,  and  the  second  mile-post  is  only  a  few  chains  distant  from 
the  mouth  of  the  river. 

OUTCROPS    OF    CONGLOMERATE. 

On  the  west  shore  we  find  a  sloping  strip  of  clay  land  about  five  chains  wide  on  which  is  a 
thick  growth  of  white  poplar  and  white  birch.  This  is  succeeded  by  a  narrow  strip  of  gravelly 
soil,  beyond  which  is  a  flat-topped  ledge  of  fine-grained  conglomerate  about  four  chains  in  width. 
West  of  this  for  ten  chains  lies  a  swamp  with  a  dense  growth  of  small  bushy  spruce  and  alders, 
and  occasionally  a  few  large  spruce.  Beyond  the  swamp  the  land  begins  to  rise  steeply,  and 
on  it  we  find  an  abundance  of  small  white  birch  and  black  cherry,  along  with  a  thick  under- 
brush of  soft  maple.  In  making  the  ascent  we  meet  three  almost  perpendicular  faces  of  rock, 
between  which  there  are  steep  slopes.  The  last  of  these  walls  of  rock  is  thirty  feet  in  height 
and  extends  about  twenty  chains  in  a  direction  X  20'  E.  The  rock  is  principally  slate  with 
dip  about  vertical.  In  some  places  conglomerate  is  seen.  This  shades  into  a  fine-grained 
brownish  rock  similar  to  that  occurring  in  association  with  the  conglomerate  on  the  north  shore 
of  lake  Kenogami.  It  may  be  called  graywacke.  This  hill  attains  its  greatest  height,  two 
hundred  feet,  at  its  southern  end  where  it  presents  a  steep  front.  Towards  the  north  and 
northwest  it  slopes  gradually  into  a  range  of  lower  hills.  To  the  southwest  and  west  lies  a 
valley  about  three  miles  wide,  apparently  a  continuation  of  the  low-lying  belt  crossing  the 
township  of  Eby.  Beyond  this  is  a  ridge  timbered  chiefly  with  Banksian  pine,  and  rising  in 
height  towards  the  north. 

The  Blanche  above  Lake  Kenogami. 

Ascending  the  Blanche,  which  is  about  thirty  feet  wide  and  seven  feet  deep,  we  came  to 
the  mouth  of  a  small  tributary  about  half  a  mile  from  the  lake.  We  canoec  up  this  creek  in  a 
northwesterly  direction  for  about  half  a  mile.  No  exposures  of  rock  were  seen.  Near  the 
mouth  of  the  stream  were  clay  banks  on  which  white  birch  and  poplar  grew  plentifully. 
Farther  up  the  soil  becomes  sandy,  and  here  Banksian  pine  predominates 

Returning  to  the  Blanche  we  continued  up  stream,  going  about  north,  the  river  flowing  be- 
tween clay  banks.  Close  to  the  river  there  is  a  dense  growth  of  black  alders,  but  back  of  this 
we  find  spruce,  Banksian  pine,  birch,  etc  About  one  mile  and  a  half  above  the  lake  we  land- 
ed on  the  west  bank  and  went  inland.  We  found  the  clay  belt  to  extend  about  ten  chains 
when  we  came  to  a  hill,  one  hundred  feet  high  (aneroid),  composed  of  slate  and  conglomerate. 
To  the  west  of  this  hill  lay  a  marsh;  to  the  east,  across  the  river,  hills  appeared  not  very  far 
away,  hence  it  is  probable  that  the  strip  of  clay  land  along  the  river  has  not  anywhere  a  very 
great  width. 
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About  half  a  mile  farther  up  stream  a  creek  enters  from  the  east.  This  can  be  ascended 
by  canoe  for  about  ten  chains.  About  ten  chains  farther  on  there  is  a  fall  of  fifteen  feet,  above 
which  is  the  arm  of  the  lake  drained  by  this  creek.  The  length  of  the  lake  from  east  to  west 
is  forty  chains,  and  its  greatest  width  is  fifteen  chains.  At  a  distance  of  ten  chains  from  the 
western  end  it  narrows  to  a  width  of  two  chains,  and  about  fifteen  chains  farther  to  the  east 
there  is  another  narrows,  six  chains  wide.  On  the  south  the  shores  are  high  and  rocky,  and 
are  clothed  with  Banksian  pine  and  poplar.  To  the  east  there  is  low  level  land  beyond  which 
hills  appear  in  the  distance.  Northward  the  country  is  fairly  level  and  there  we  find  poplar, 
birch,  and  balm  of  gilead.  The  rock  outcrops  are  all  diorite,  and  similar  rock  was  seen  on  the 
tie-line  both  north  and  south  of  the  lake.  Near  the  west  end  of  the  lake  there  is  an  exposure 
of  diorite  showing  glacial  striae  N  15°  W. 

Above  the  mouth  of  the  stream  draining  the  lake  the  Blanche  becomes  narrower  and  shal- 
lower, and  its  current  more  rapid.  The  general  direction  of  the  stream  is  still  north  and  south 
but  it  is  very  crooked.  The  clay  belt  along  the  banks  almost  disappears,  and  sandy  areas  and 
low  rocky  hills  come  almost  to  the  water's  edge. 

OUTCROPPINGS    OF    SLATE    AND    DIORITE. 

i 

About  one  mile  and  a  quarter  due  north  of  the  small  creek  last  ascended  there  is  a  small 
rapid  where  the  stream  Hows  over  a  flat  slate  rock  dipping  to  the  south  ;  eastward  from  this 
near  the  tie-line  another  outcrop  of  slate  occurs.  A  mile  and  a  half  farther  north  there  is  an 
outcrop  of  diorite  showing  glacial  striae  N  12°  W.  This  is  followed  by  similar  outcrops,  and 
ten  chains  farther  on  there  is  a  fall  of  five  feet  over  an  outcrop  of  diorite.  This  tall  is  passed 
by  a  portage  of  one  chain  on  the  east  bank. 

One  mile  above  this  fall  we  come  to  lake  Sucker.  This  is  about  fifty  chains  long  from 
north  to  south,  and  about  thirty  chains  broad.  Around  its  shores  are  several  exposures  of 
diorite.  To  the  west,  twenty  chains  away,  are  two  hills  showing  exposures  of  conglomerate, 
and,  in  places,  schistose  diorite  carrying  small  segregations  of  quartz,  and  small  particles  of 
calcite.  The  timber  to  be  seen  around  here  is  all  second  growth,  similar  to  that  along  the  banks 
of  the  stream  ;  the  varieties  present  are  Banksian  pine,  spruce,  poplar,  birch,  balsam,  balm  of 
gilead,  etc. 

At  a  distance  of  ten  chains  above  lake  Sucker  we  come  to  a  rapid  with  a  fall  of  five  feet 
over  schistose  diorite.  This  is  passed  by  a  portage  of  two  chains  on  the  north  bank.  The  river 
here  takes  a  sharp  bend  to  the  east,  and  following  it  for  a  mile  and  a  quarter  we  reach  lake 
Sesekinaka,  having  skirted  the  southern  fiank  of  the  height  of  land  on  the  way. 

Lake  Sesekinaka  is  about  three  miles  long.  It  is  from  one  to  one  and  a  half  miles  broad, 
tapering  to  both  north  and  south.  In  it  are  many  islands,  which  lie  close  to  one  another, 
hence  the  name  of  the  lake,  Sesekinaka,  meaning  "islands  clustered  together."  Rock  expos, 
ures  are  plentiful  :  diorite,  diabase,  and  slate  are  seen.  On  all  sides  are  low  rolling  hills 
covered  chiefly  with  spruce,  birch,  and  poplar. 

Lake  Sesekinaka  to  Lake  Anikojigami. 

Our  course  across  this  lake  lay  to  the  southeast  for  a  mile  and  a  quarter,  when  we  came  to 
the  mouth  of  a  creek  entering  from  the  east,  up  which  we  proceeded  for  a  distance  of  forty 
chains,  when  we  came  to  the  foot  of  a  series  of  rapids  over  boulders  and  pebbles.  These  are 
avoided  by  a  portage  of  fifteen  chains  on  the  north  bank,  which  leads  over  a  strip  of  good  clay 
land.  Soil  of  a  similar  nature  is  seen  along  both  banks  of  the  stream  all  the  way  from  lake 
Sesekinaka  to  this  point. 

From  the  head  of  this  portage  we  continued  up  stream  from  one  and  a  half  miles 
till  we  came  to  a  rapid  with  a  fall  of  twelve  feet.      The  stream  is  only  about  fifteen  feet  wide 
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and  from  two  to  three  feet  deep.  In  several  places  it  is  too  shallow  to  float  a  canoe.  Several 
exposures  of  greenstone  are  seen  along  the  banks  on  which  grow  Banksian  pine,  spruce  and 
birch.  The  rapid  is  avoided  by  a  portage  of  four  chains  on  the  north  bank.  This  brings  us 
to  the  foot  of  the  first  lake  east  of  lake  Sesekinaka. 

This  is  a  small  lake,  twenty-five  chains  long  from  north  to  south  and  fifteen  cha;ns  broad 
across  its  southern  end.  Fine-grained  greenstone  is  exposed  in  several  places  on  its  rocky 
shores.  Our  course  across  this  lake  lay  due  east  to  a  narrows  thirty  feet  wide  connecting  with 
another  lake.     Through  this  there  is  a  swift  flow  of  water  with  a  fall  of  six  inches. 

Passing  through  this  narrows  we  go  N  135°  £  ten  chains  ;  next  N  160 J  E  fifty  chairs, 
which  brings  us  to  a  narrows,  beyond  which  is  another  part  of  the  lake  fifty  chains  long  from 
north  to  south  and  twenty-five  chains  wide.  From  the  narrows  we  go  due  east  twenty-five  chains 
to  the  east  shore.  Each  part  of  the  lake  just  crossed  is  fed  by  a  creek  entering  from  the  north, 
where  the  country  appears  swampy.  To  the  south,  east  and  west  it  is  hilly.  Along  the  east 
shore  of  the  lake  near  the  north  end  there  is  an  exposure  of  granite.  Elsewhere  greenstone  is 
seen. 

From  this  lake  a  portage  of  one  and  a  quarter  miles  leads  east  over  a  high  hill  to  another 
lake,  the  third  east  of  Sesekinaka.  Along  this  portage  reddish  hornblende  granite  outcrops  in 
a  few  places.  The  soil  is  a  gravelly  clay,  supporting  spruce,  Banksian  pine,  poplar,  birch  and 
balsam  These  are  all  large,  many  of  them  having  a  diamater  of  twenty  inches.  There  is  also 
here  a  dense  growth  of  small  soft  maple.  This  area  evidently  escaped  the  fire  which  passed 
over  this  region  thirty  years  ago. 

The  lake  to  which  this  portage  brings  us  extends  forty  chains  east  and  west,  and  twenty- 
five  chains  north  and  south.  It  contains  many  small  islands.  The  country  to  the  south  and 
west  is  hilly  ;  to  the  north  low  and  swampy.  Exposures  of  reddish  hornblende  granite  occur 
on  the  east  and  west  shores,  and  on  the  islands.  Our  course  across  this  lake  was  about 
N  80°  E. 

A  portage  of  thirty  chains.  S  60°  E,  leads  to  the  fourth  lake  east  of  Sesekinaka.  The 
land  along  this  portage  is  comparatively  level  and  supports  large  spruce,  poplar,  Banksian  pine 
and  balsam.  The  lake  now  reached  consists  of  two  parts  ;  the  first  extending  N  50°  E 
twenty-five  chains,  and  the  second  extending  N  40°  E  thirty-five  chains.  We  travel  south- 
easterly across  the  first  part  to  a  narrows  which  connects  it  with  the  larger  part.  On  the  west 
shore  there  are  exposures  of  reddish  hornblende  granite  showing  glacial  striae  N  12"  W.  At 
the  narrows  we  find  the  granite  in  association  with  greenstone,  the  latter  being  cut  by 
small  irregular  granite  dikes.     To  the  east  about  ten  chains  distant  are  some  high  hills. 

A  small  stream  enters  this  lake  at  its  northeastern  end,  which  is  two  chains  long  and  has 
a  fall  of  two  feet.  It  drains  a  small  lake  measuring  five  chains  from  north  to  south.  Several 
exposures  of  diorite  are  seen  along  its  shores. 

Anikojigami  Lake. 

From  a  narrow  bay  at  the  south  end  of  this  little  lake,  a  portage  leads  thirty  chains  south- 
easterly to  lake  Anikojigami.  The  portage  passes  over  a  hill  one  hundred  and  twenty-five  feet 
in  height.  The  soil  is  gravelly  and  sandy.  Small  second  growth  Banksian  pine,  poplar  and  birch 
are  plentiful.  A  few  exposures  ef  diorite,  somewhat  schistose  in  nature,  were  noticed  here. 

"Anikojigami  lake,  as  its  name  implies,  is  a  collection  of  lakes  joined  together  by  narrow 
passages.     It  is  more  than  eight  miles  long,  with  narrow  winding  arms.''1  To  the  north,  south, 
and  east  are  smaller  lakes  which   empty  into   it.     The  outlet  is  about  one  mile  south  of  the 
point  where  the  portage  from  the  west  reaches   the   lake.     From   here  a  stream  flows   south 
which  joins  the  Blanche  in  the  vicinity  of  the  first  portage  east  of  lake  Kenogami. 

1  Sum.  Kep.   Geol.  Sur.,  1901,  p.  125. 
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The  shores  of  the  lake  are  usually  high  and  rocky.  They  show  exposures  of  diorite,  in 
places  coarsely  crystalline,  but  more  usually  schistose,  in  which  case  it  carries  stringers  of 
quartz.  On  the  west  side  of  the  narrows,  which  are  ten  chains  northeast  from  the  end  of  the 
portage,  there  is  a  reddish  dike  cutting  the  greenstone.  It  is  about  fifteen  feet  wide  and 
strikes  east  and  west.  Feldspar  fragments  can  be  distinguished  in  it  by  the  naked  eye.  These 
are  set  in  a  crypto-crystalline  ground-mass.  A  thin  section  shows  that  the  feldspar  occurs  in 
crystals  as  well  as  in  fragments  ;  both  plagioclase  and  microcline  are  present.  In  addition  to 
the  feldspar  there  are  many  small  fragments  of  hornblende.  The  ground-mass  is  found  to  be 
made  up  chiefly  of  minute  fragments  of  feldspar.  About  one  mile  southeast  from  here  a  large 
granite  boulder  was  observed,  which  probably  indicates  an  outcrop  of  granite  to  the  north. 
Glacial  striae  were  observed  in  several  places.  Their  direction  was  N  30°  W,  but  it  is  possible 
that  the  compass  was  here  affected  by  some  local  attraction,  for  all  the  other  striae  observed 
during  the  summer  were  N  12°  to  15°  W.  On  the  hills  surrounding  the  lake  there  is  a 
stunted  growth  of  poplar,  birch,  Banksian  pine,  etc.  Some  ash  were  noticed  in  a  couple  of 
places  along  the  south  shore. 

From  the  Blanche  to  the  Whiti.  Clay. 

From  lake  Anikojigami  we  returned  to  the  height  of  land  portage  before  mentioned. 
This  leads  north  from  the  Blanche  river  to  the  head  waters  of  the  White  Clay  river.  The 
portage,  which  is  forty  chains  long,  passes  over  almost  perfectly  level  swampy  and  sandy  land  to 
a  small  pond  three  chains  long  and  two  chains  broad.  Having  crossed  this  another  portage, 
ten  chains  in  length,  is  necessary  to  reach  the  next  pond  which  is  about  the  same  size.  This 
is  drained  from  its  northern  end  by  a  small  creek  too  shallow  to  float  a  canoe.  Conseo^iently 
a  portage  is  made  along  the  west  bank  of  this  creek  for  a  distance  of  twenty  chains. 

No  rock  exposures  are  seen  between  the  Blanche  river  and  the  last-mentioned  portage. 
Here  several  outcrops  of  diorite  are  visible,  and  also  one  of  red  granite  ;  the  relation  of  this  to 
the  diorite  could  not  lie  determined,  as  it  was  surrounded  by  sandy  soil.  Scrubby  Banksian 
pine  and  spruce  prevail  in  this  locality. 

The  creek  wheie  the  portage  reaches  it  is  still  shallow  ;  it  here  flows  through  a  muskeg. 
After  poling  down  it  for  fifty  chains  we  reach  a  small  lake-like  expansion,  where  the  water  is 
slightly  deeper.  At  the  northwestern  angle  a  stream  enters,  which  drains  Swan  and  Gull  lakes. 
From  the  northeast  coiner  the  White  Clay  river  flows  northward  to  Kekekwabik  lake. 

SWAN   AND  GULL  LAKES. 

We  proceeded  up  stream  to  Swan  lake  half  a  mile  distant.  Along  the  stream  a  few 
exposures  of  diorite  were  noticed.  On  the  east  bank  there  are  some  large  spruce,  but  to  the 
west  the  timber  is  all  small.  Swan  lake  extends  seventy-five  chains  N  60°  W.  Its  width  is 
twenty-five  chains.  The  lake  is  shallow  and  weedy.  To  the  northeast  there  is  a  small  clump 
of  white  pine. 

We  travelled  in  a  direction  N  30°  W  across  this  lake  to  the  mouth  of  a  creek,  which 
for  a  few  chains  above  its  mouth  winds  about,  but  after  that  the  direction  of  its  course  for  a 
mile  and  a  quarter  is  north  and  south.  Here  it  turns  to  the  west,  crossing  the  meridian-line 
at  eleven  miles  thirty  chains  north  of  the  township  of  Eby.  Just  south  of  the  stream  the 
line  passes  over  a  hill  of  reddish  conglomerate  forty  feet  high  (aneroid).  Thirty  chains  farther 
south  there  is  another  hilf  fifty  feet  high,  showing  exposures  of  slate.  To  the  north  and  north- 
west low  swampy  land  extends  about  two  and  a  half  miles,  beyond  which  is  higher  ground 
clothed  with  Banksian  pine.  To  the  northwest  a  reddish  brown  hill  appears  beyond  the 
swamp. 
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Twenty-live  chains  northwest  of  where  the  line  crosses  the  stream  we  come  to  Gull  lake. 
The  stream  up  to  this  point  varies  in  width  from  thirty  to  sixty  feet  and  in  depfh  from  two  to 
six  feet.     In  many  places  the  bed  of  the  stream  is  filled  with  rounded  greenstone  boulders. 

Gull  lake  measures  seventy  chains  from  east  to  west.  Its  width  at  the  western  end  is 
sixty  chains,  and  at  the  eastern  end  twenty-five  chains.  At  the  east  and  west  ends  and  near 
the  southeastern  shore  there  are  small  rocky  islets  showing  exposures  of  diorite  of  Huronian 
age.  These  show  glacial  stiiae  N  15°  W.  The  southeast  shore  is  composed  of  gravelly  clay 
on  which  grow  large  birch  and  balsam.  On  all  other  sides  there  is  low  swampy  land.  These 
wet  swampy  areas  are  drained  by  small  creeks  entering  at  the  northwest,  northeast  and  south- 
west angles  of  the  lake. 

MALLOCH  AND  BUTLER  LAKES. 

Two  miles  and  a  half  north  of  Gull  lake  we  come  to  a  large  tract  of  sandy  soil  with  Bank- 
sian  pine  from  three  to  eight  inches  in  diameter.  In  this  sandy  area  there  are  two  lakes 
draining  northeast  into  the  Black  river.  The  first  of  these,  Malloch  lake,  is  three  and  a  half 
miles  north  of  Gull  lake  and  lies  parallel  to  the  sixteenth  mile  of  the  meridian  line.  It  is  a 
pretty  body  of  beautifully  clear  water,  surrounded  by  high  sandy  shores  covered  with  Banksian 
pine.  It  is  one  and  a  quarter  miles  long,  and  from  six  to  ten  chains  broad.  Xear  the  southern 
end  there  is  a  bay  on  the  west  ten  chains  long  by  seven  chains  broad.  Five  chains  south  of 
this  there  is  a  pond  six  chains  long,  beyond  which  is  a  smaller  one  three  chains  long.  There 
is  not  a  rock  exposure  to  be  seen  anywhere  in  this  vicinity.  A  few  pebbles  of  quartz,  granite, 
greenstone,  etc.,  are  mixed  with  the  sand  on  the  shore. 

Proceeding  to  the  northerly  end  of  this  lake  we  find  it  empties  by  a  shallow  stream — 
blocked  by  several  beaver  dams — into  a  larger  lake  six  chains  to  the  north,  named  Butler  lake. 
This  lake  is  a  mile  and  thirty  chains  long  from  north  to  south,  and  fifty  chains  broad.  The 
water  here,  too,  is  beautifully  clear.  The  shores  are  sandy  and  support  Banksian  pine  along 
with  some  birch  and  spruce.  On  the  eastern  shore,  and  on  a  hill  to  the  west,  there  are 
exposures  of  reddish  conglomerate.  The  lake  is  emptied  by  a  shallow  stream  flowing  to  the 
northeast.  From  the  head  of  a  bay  at  the  northern  end  of  the  lake  a  portage  leads  north  for 
one  mile  and  three-quarters  to  a  beaver  pond,  five  chains  in  diameter.  This  is  drained  by  a  small 
stream,  sixty  chains  in  length,  flowing  northeast  to  the  Black  river.  A  portage  leads  from  the 
beaver  pond  along  the  bank  of  this  stream  to  the  last-named  river,  which  it  reaches  about  fifty 
chains  below  the  mouth  of  the  Kawanaska  river. 

KEKEKWABIK     LAKE. 

The  canoe  route  from  Gull  lake  to  the  Black  river  is  by  way  of  Swan  and  Kekekwabik 
lakes  and  the  White  Clay  river.  Kekekwabik  lake  lies  one  and  a  half  miles  northeast  of  the 
point  where  we  turned  up  the  stream  draining  Swan  and  Gull  lakes,  as  we  came  north  from  the 
height  of  land  portage.  It  is  one  mile  long  and  from  ten  to  twelve  chains  broad.  On  the  west 
side,  near  the  northern  end,  is  a  steep  cliff  of  conglomerate  eighty  feet  high.  Forty  chains 
south  there  is  a  fine-grained  reddish-brown  conglomerate,  and  farther  still  to  the  south  the 
prevailing  diorite  is  seen.  On  the  east  side  there  are  exposures  of  diorite,  quartzite  and  also  one 
of  feldspathic  agglomerate.  Ten  chains  to  the  west  there  is  a  narrow  lake  fifty  chains  long. 
Westward,  there  is  a  clump  of  white  pine  anion?  the  small  spruce,  birch  and  Banksian  pine 
which  here  abound.  Half  a  mile  to  the  east  of  Kekekwabik  lake  lies  Lloyd  lake,  one  and  a 
quarter  miles  long  and  half  a  mile  broad.  On  its  shores  are  exposed  slate  and  Huronian  green- 
stone. The  lake  is  drained  by  a  stream  entering  the  White  Clay  river  half  a  mile  below 
Kekekwabik  lake. 
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White  Clay  River. 

For  two  miles  and  a  quarter  below  Kekekwabik  lake  the  White  Clay  is  a  sluggish  stream 
from  thirty  to  forty  feet  wide.  Near  the  mouth  of  the  stream  draining  Lloyd  lake  we  find  clay 
banks  which  extend  north  for  a  mile  A  mile  and  a  quarter  north  of  Kekekwabik  lake  the 
river  bends  to  the  northeast.  Here  we  went  inland  to  the  west.  The  clay  belt  which  consists 
of  rich  sandy  loam  extends  back  thirty  chains.  Three-quarters  of  a  mile  farther  to  the  north- 
west there  is  a  high  hill  showing  exposures  of  slate  and  conglomerate,  the  dip  of  the  slate  being 
about  vertical  Swampy  land  stretches  far  to  the  west  and  eastward  across  the  White  Clay 
river. 

A  mile  below  the  eastward  bend  in  the  river  there  is  a  small  rapid  over  a  diorite  ridge, 
which  is  passed  by  a  short  portage.  One  mile  and  a  quarter  farther  on  there  is  a  portage  of 
fifteen  chains  on  the  west  bank  to  avoid  a  fall  and  rapids  over  a  diorite  outcrop.  Here  the 
river  bends  again  and  proceeds  about  north  to  the  Black  river.  BeloT  this  portage  the  river  is 
narrow  and  has  a  swift  current.  There  is  a  succession  of  small  rapids  over  boulders  lying  in 
the  bed  of  the  stream.  The  banks  are  quite  high,  and  are  composed  of  a  sandy  white  clay. 
Farther  on  there  are  two  portages  ;  at  the  second  there  is  a  fail  of  twenty  feet  over  a  ridge  of 
diorite.  Below  this  the  current  is  less  rapid,  and  the  river  pursues  a  winding  course  through 
swampy  land  to  the  Black  river. 

The  Black  River. 

The  Black  river,  where  the  White  Clay  enters  it,  is  a  chain  and  a  half  wide,  and  has  no 
perceptible  current.  On  either  side  are  low  clay  banks.  Twenty  chains  above  the  mouth  of 
the  White  Clay,  the  foot  of  a  rocky  hill  reaches  down  to  the  shore  The  hill,  which  is  one 
hundred  feet  high  (aneroid),  shows  exposures  of  diorite  carrying  visible  quantities  of  quartz. 
The  strike  is  about  east  and  west.  To  the  south  and  east,  the  country  is  quite  hilly  ;  to  the 
north,  the  land  is  fairly  level  with  a  few  hills  rising  into  view  ;  to  the  west,  the  prospect  is  cut 
off  by  a  few  high  hills  about  two  and  a  half  miles  away.  At  the  foot  of  the  hill  the  river  takes 
a  bend  to  the  north  for  a  mile  and  a  half,  when  it  bends  back  again  to  the  southeast,  entering 
a  region  of  hilly  country. 

Proceeding  down  the  Black  river  we  find  it  retains  its  sluggish  nature  for  a  distance  of  six 
miles.  Several  small  streams  flow  into  it  and  it  gradually  increases  in  size.  Small  spruce  and 
alders  are  plentiful  along  its  banks.  Among  these  are  scattered  occasional  small  clumps  of 
large  spruce.  Two  miles  below  the  mouth  of  the  White  Clay  a  rocky  ridge  comes  down 
almost  to  the  river.  This  rises  towards  the  south  to  a  height  of  one  hundred  feet  (aneroid). 
The  rock  is  a  schistose  diorite  carrying  innumerable  small  veinlets  of  quartz,  none  of  which 
however  are  large  enough  to  be  worth  sampling.     The  general  strike  of  the  rock  is  N  20°  E. 

KAWANASKA  RIVER  AND    BOLTON  LAKE. 

Two  miles  farther  on  we  come  to  the  mouth  of  the  Kawanaska  river.  This  river  has  not 
the  size  attributed  to  it  on  the  sketch  map  of  the  Abitibi  region  accompanying  the  Summary 
Report  of  the  Geological  Survey  for  1901 .  It  is  in  reality  only  ten  chains  long  and  drains  a  lake  2 
whose  southern  end  lies  only  five  chains  from  the  Black  river.  This  lake  extends  sixty-five 
chains  north  and  south  and  is  fifty  chains  wide  at  its  northern  end.  The  western  shore  is  low 
and  swampy,  and  to  the  north  there  is  muskeg.  The  eastern  shore  is  rocky,  and  the  rising  land 
supports  large  spruce  and  poplar.  Near  the  south  end  of  the  lake  a  very  bally  decomposed 
rock  outcrops,  which  carries  a  large  proportion  of  magnetite.  Farther  north  along  the  shore 
the  ordinary  greenstone  is  exposed  in  several  places.     At  a  point  on  the  north  shore  there  is 

2  Marked  Bolton  lake  on  Mr.  Speight's  plan  of  territory  through  which  he  ran  the  meridian  line. 
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an  exposure  of  a  fine-grained,  grayish  trap-like  rock  showing  at  the  water's  edge.  Near  this 
several  water- worn  limestone  fragments  were  seen,  some  of  which  contained  fossil,  remains  of 
corals  and  brachiopoda.  These  were  examined  by  Mr.  J.  F.  Whiteaves  of  the  Geological 
Survey,  Ottawa,  who  states  that  the  coral  is  probably  a  Favorites.  The  brachiopoda  were  too 
badly  eroded  to  be  determined  specifically  or  even  generically.  No  sedimentary  rocks  were 
seen  in  this  vicinity,  so  it  is  likely  the  limestone  fragments  were  transported  during  the  glacial 
epoch  from  the  Devonian  strata  in  the  vicinity  of  James  bay.  Glacial  striae  were  observed  in 
several  places  along  the  shores.     Their  direction  was  N  15°  W. 

A    SPRUCE  FOREST. 

From  the  northeast  angle  of  this  lake  we  walked  two  miles  and  a  half  to  the  northeast. 
For  a  mile  and  a  half  the  land  is  quite  level,  and  the  soil  is  a  sandy  clay  with  spruce  from 
twelve  to  sixteen  inches  in  diameter.  Dry  tamarac  were  very  plentiful,  but  not  a  green 
tamarac  was  to  be  seen.  Beyond  this  clay  land  we  cross  a  sandy  area  half  a  mile  wide,  winch 
brings  us  to  the  foot  of  a  hill  whose  summit  (400  feet  high,  aneroid)  lies  about  fifty  chains 
farther  to  the  northeast.  Exposures  of  badly  weathered  diorite  are  common.  Spruce  from 
eight  to  ten  inches  in  diameter  abounds,  along  with  birch  and  balsam.  To  the  west  we  have 
a  fine  view  for  five  or  six  miles  over  level  country.  This  appears  to  be  timbered  chiefly  with 
spruce,  scattered  through  which  are  patches  of  Banksian  pine,  poplar  and  birch. 

The  meridian  line  crosses  the  Black  river  forty  chains  below  the  mouth  of  the  Kawanaska. 
Here  an  area  of  clay  land  stretches  to  the  west  for  over  a  mile.  One  mile  and  a  quarter  south 
of  the  river,  there  is  a  hill  on  the  line  320  feet  in  height,  and  half  a  mile  farther  south  there 
is  another  almost  as  high.  On  the  former  the  rock  exposed  is  mostly  diabase,  showing  a  good 
deal  of  weathered  feldspar,  and  in  close  association  with  it  there  is  a  fine-grained  schistose 
diorite  carrying  grains  of  pyrite.  On  the  other  hill  there  are  outcrops  of  a  dark,  greenish- 
black,  lustrous  diorite.  These  hills  are  the  highest  in  this  locality.  To  the  north  and  west  the 
country  is  quite  level,  and  no  high  elevations  appear  except  to  the  east  and  northeast. 

FALLS    OX    THE    RIVER. 

Returning  to  the  river  we  proceed  down  stream  a  mile  and  a  half  where  we  come  to  the 
6rst  obstruction  to  navigation.  Here  there  is  a  fall  with  a  series  of  rapids  below,  the  total  drop 
being  forty  feet  (aneroid).  The  fall  is  occasioned  by  a  ridge  of  Huronian  diorite  striking  about 
N  45°  E.  It  is  passed  by  a  portage  of  thirty  chains  on  the  northeast  side.  Below  this  portage 
exposures  of  diorite  are  frequent  for  a  mile,  when  we  come  to  a  small  rapid  ;  a  mile  below  this 
is  another  rapid  over  large  rounded  glacier  boulders.  Neither  of  these  requires  a  portage. 
From  the  second  rapid  to  the  next  portage,  a  mile  distant,  the  river  is  broad  and  deep,  and 
free  from  obstruction. 

At  the  second  portage  a  ridge  of  pyritous  diorite,  in  which  are  scattered  veinlets  of  quartz 
and  epidote,  crosses  the  line  from  east  to  west.  This  presents  a  perpendicular  face  to  the 
north  thirty-five  feet  in  height.  At  the  foot  of  the  fall  there  are  rapids  with  a  descent  of 
fifteen  feet.  This  fall  would  no  doubt  furnish  valuable  water  power,  for  even  in  August  there 
was  a  large  flow  of  water  over  it.  It  is  passed  by  a  portage  of  thirty  chains  on  the  south- 
west bank. 

Below  the  foot  of  the  rapids  for  the  first  half-mile  the  banks  are  not  very  high,  and  they 
soon  drop  into  low  flat  swamps  of  spruce  and  tamarac.  Farther  down  they  increase  in  height 
and  rock  exposures  are  frequent.  The  rock  is  a  grayish-green  diorite  more  or  less  schistose, 
and  often  containing  veinlets  of  quartz  and  more  rarely  epidote.  The  rock  examined  in  thin 
sections  is  seen  to  be  very  badly  altered.  Feldspar  is  present  in  slender  needles  in  an  indis- 
tinct base  of  hornblende  and  chlorite.     Glacial  striae  N  12°  to  15°  W  are  abundant.     The 
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clay  banks  are  in  places  seventy-five  to  eighty  feet  high  (aneroid).  To  the  west  the  land  is 
rolling,  and  comparatively  free  from  boulders  and  rock  exposures,  and  as  the  clay  has  mixed 
with  it  some  sand  it  ought  to  form  an  easily  workable  soil. 

Flat  rapids  are  numerous  below  the  fall  mentioned  above,  and  continue  for  three  miles 
before  we  come  to  one  where  it  is  necessary  to  portage.  Here  we  have  a  fall  of  about  five  feet 
over  a  ridge  of  diorite.  The  rapid  is  passed  by  a  portage  of  three  chains  on  the  southwest  bank- 
Believing  we  were  now  in  the  vicinity  of  the  point  where  Messrs.  Taylor  and  Baker  turned 
back  in  1900,  we  returned  to  the  lake  drained  by  the  Kawanaska  river. 

Black  River  to  Abitibi    River. 

From  the  Black  river  to  the  Abitibi  river,  twenty-five  miles  distant,  there  are  no  navigable 
waterways  in  proximity  to  the  meridian  line.  Seven  miles  north  of  where  the  Black  river 
crosses  the  line  we  find  another  stream  crossing  it,  which  flows  to  the  northwest.  This  is  the 
Pike  river,  a  tributary  of  the  Black.  Progress  on  this  stream  is  barred  a  short  distance  on 
each  side  of  the  line  by  rapids  and  driftwood.  Nine  miles  farther  north  there  is  a  small  stream 
which  pursues  a  winding  course  northward,  gradually  increasing  in  size.  It  remains  close  to 
the  line  for  a  distance  of  four  miles,  when  it  turns  to  the  northwestward.  A  mile  and  a  half 
north  of  here  we  went  westward  to  endeavor  to  locate  the  stream  or  any  lake  into  which  it 
may  empty,  but  we  were  unsuccessful  in  our  quest  ;  so  it  is  probable  the  stream  pursues  a 
westward  course  from  where  it  leaves  the  line  to  join  the  Shallow  river  which  empties  into 
the  Black,  six  and  a  half  miles  above  the  Abitibi. 

OX  THE  MARGIN  OF  THE  GREAT  CLAY  BELT. 

The  country  between  the  Black  and  the  Abitibi  rivers  traversed  by  us  lies  along  the  south- 
ern edge  of  the  great  clay  belt  which  stretches  westward  from  Quebec  across  the  districts  of 
Nipissing,  Algoma,  and  Thunder  Bay.  Between  the  two  rivers  there  are  few  elevations  more 
than  75  feet  high.  Nine  miles  south  of  Couchiching  falls  on  the  Abitibi  there  is  a  hill  attain- 
ing an  elevation  of  275  feet  (aneroid).  From  this t the  high  hills  south  of  the  Black  river — 
seventeen  miles  distant — could  be  plainly  seen.  To  the  north  and  west  the  range  of  vision  ex- 
tended even  farther.  Eastward  the  country  is  slightly  rougher,  but  no  high  hills  were  visible. 
Many  small  ridges  are  met  with  which  rise  from  ten  to  thirty  or  forty  feet  above  the  level  of 
the  surrounding  country  ;  these  invariably  show  exposures  of  Huronian  diorite,  usually  carry- 
ing desseminated  particles  of  pyrite,  and  occasionally  schistose  in  character.  Near  the  Pike 
river  one  of  the  Indians  in  our  party  found  a  fragment  of  rock  in  which  particles  of  chalcopy- 
rite  were  embedded  in  calcite.     This  outcrop  I  was  unable  to  locate. 

The  soil  over  a  large  part  of  this  area  is  clay  and  clay  loam,  but  there  are  also  many  swamps 
and  occasional  sandy  plains  ;  in  a  few  places  too,  there  are  areas  of  muskeg.  As  the  land 
is  mostly  low-lying,  the  impervious  nature  of  the  soil  prevents  the  filtration  of  water,  conse- 
quently we  find  a  luxuriant  growth  of  moss  over  most  of  the  country.  For  three  miles  north 
of  the  point  where  the  line  crosses  the  Black  river,  the  soil  is  whitish  sand,  but  between  that 
and  the  Pike  river  there  is  rolling  clay  land  well  watered  by  many  small  streams  of  hard  water. 
North  of  the  Pike  river  there  are  a  few  areas  of  muskeg,  notably  in  the  vicinity  of  the  thirtieth 
and  forty-third  miles  of  the  meridian  line.  Extensive  swampy  areas  also  occur,  but  these 
usually  have  a  subsoil  of  clay  one  or  two  feet  beneath  the  surface.  Clay  land  of  course 
predominates. 

PULPWOOD  FORESTS    AND    GOOD   SOIL. 

About  three  miles  north  of  the  Black  river  the  northern  limit  of  the  area  of  second  growth 
timber  crosses  the  meridian  line.     From  here  to  the  Abitibi   river  large  timber  prevails.     The 
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following  varieties  occur  :  Spruce,  poplar,  balsam,  birch,  balm  of  gilead  and  Banksian  pine. 
Almost  everywhere  there  is  a  dense  growth  of  small  black  alders  which  makes  progress  slow 
and  difficult.  Spruce  and  poplar  form  seventy-five  per  cent,  of  the  timber  standing.  These 
attain  a  large  size,  the  diameter  of  the  spruce  being  often  sixteen  inches,  and  that  of  the  poplar 
twenty  inches.  The  spruce  is  tall  and  healthy,  and  ought  to  furnish  a  very  large  supply  of 
pulpwood.  The  poplar  might  also  be  utilized  for  pulpwood  or  sawlogs,  but  a  good  deal  of  it  is 
faulty. 

This  supply  of  pulpwood  is  not  now  available,  as  it  lies  north  of  the  height  of  land.  How- 
ever, should  the  Temiscaming  railway  be  pushed  forward  towards  James  bay  it  would  cross 
this  area.  With  the  advent  of  modern  means  of  communication  with  the  older  settled  parts 
of  the  Province  to  the  south,  this  country  ought  to  be  marked  by  an  era  of  rapid  development. 
Its  pulpwood  forests  would  form  a  valuable  asset  and  when  these  were  cleared  oft,  there  would 
be  an  opportunity  for  agricultural  pursuits  which  ought  to  be  attended  with  favorable  results, 
for  the  clay  loam  of  this  district  should  form  an  easily  workable  soil,  mixed  as  it  is  with  a 
considerable  proportion  of  sand.  The  fact,  too,  that  this  land  is  farther  south  than  the  south- 
ern boundary  of  Manitoba  shows  that  there  is  nothing  in  the  latitude  to  prevent  successful 
cultivation  of  jthe  soil  ;  and,  in  addition,  with  the  removal  of  the  forests  the  climate,  not  even 
now  severe,  would  become  much  milder. 

Summary. 

Geology': — Laurentian  granite  was  seen  near  both  the  southeastern  and  southwestern  cor- 
ners of  Eby.  Elsewhere  Huronian  rocks  are  exposed.  Of  these  there  is  a  considerable  var- 
iety, many  of  which  are  of  fragmental  origin.  The  following  types  were  seen  : — Diorite,  diabase, 
brecciated  conglomerate,  slate,  graywacke,  hornblende  schist,  etc.  As  the  rock  outcrops  of  the 
district  explored  are,  as  a  rule,  separated  by  areas  of  sand,  swampy  or  clayey  soil,  the  relations 
of  the  different  types  could  be  seldom  worked  out. 

With  the  exception  of  the  indications  of  magnetite,  chalcopyrite,  and  galena  mentioned 
elsewhere,  no  minerals  of  value  were  found,  but  of  the  whole  district  south  of  the  clay  belt  it 
may  be  said  that  it  is  not  unfavorable  to  the  occurrence  of  economic  minerals. 

Timber  : — As  before  mentioned,  extensive  areas  of  large  spruce  and  poplar,  along  with  a 
smaller  proportion  of  balsam,  balm  of  gilead, Banksian  pine,  etc.,  extend  from  twenty  to  twenty: 
five  miles  south  of  the  Abitibi  as  far  as  the  latter  stream.  South  of  this  area  the  timber  is  all  sec- 
ond growth,  and  so  is  valueless  from  an  economic  point  of  view.  The  varieties  occurring  are 
Banksian  pine,  white  and  yellow  birch,  poplar,  balsam,  ash,  soft  maple,  etc. 

Soil : — South  of  the  clay  belt  previously  described,  the  country  is  rougher,  being  dotted 
with  many  small  rocky  ridges,  and  marked  by  hills  rising  above  the  general  level,  but  rarely 
exceeding  100  feet  in  height.  These  are  separated  usually  by  swampy  and  sandy  areas.  Clay 
belts  are  met  with  along  the  rivers,  but  they  rarely  extend  far  back. 

Climate  :— The  climate  during  the  summer  is  usually  moderate.  The  highest  temperature 
observed  was  84°  Fahr.  On  three  occasions,  namely,  the  nights  of  17th  and  18th  August  and 
4th  September,  the  temperature  dropped  below  freezing  point.  From  the  reports  of  those  who 
worked  to  the  north  and  west  of  the  district  in  1900  we  learn  that  frosts  are  not  usual  before 
September,  so  it  is  likely  that  the  occurrence  of  frost  last  summer  was  exceptional.  The  rain- 
fall was  fairly  plentiful,  but  not  excessive. 

Water  power  : — On  the  Blanche  river  there  are  numerous  falls  and  rapids  which  would  furn- 
ish an  abundance  of  water  power,  for  the  volume  ot  water  carried  down  by  this  river  is  large. 
On  the  Black  river,  too,  at  the  first  and  second  portages  below  the  White  Clay  river  there  are 
falls,  respectively  forty  and  forty-six  feet  in  height,  which  might  be  utilized. 

Fruits  : — The  native  fruits  observed  were  blueberries,  raspberries,  low  and  high  bush 
cranberries,  and  strawberries  ;  none  of  these  were  plentiful.     Blueberries  were  found  on  a  few 
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burnt  hills,  and  raspberries  usually  on  clay  soil,  where  the  growth  of  timber  had  been  thinned 
by  "windfalls. 

Fauna  : — Moose  are  very  plentiful  south  of  the  Black  river,  especially  around  the  head- 
waters of  that  stream.  Their  tracks  were  visible  almost  everywhere,  and  over  thirty  were  seen 
by  us  during  the  summer.  Red  deer  are  almost  entirely  absent,  rarely  coming  so  far  north. 
Caribou  are  scarce.  Black  bears  are  plentiful.  Their  tracks  were  frequently  seen,  and  we  found 
many  old  logs  which  had  been  torn  up  by  them  in  quest  of  ants.  Colonies  of  beaver  appear  to 
be  fairly  plentiful  throughout  the  whole  district,  and  some  fine  beaver  dams  where  observed. 
Muskrats  are  very  common.  The  rabbit,  marten,  fisher,  otter  and  skunk  are  present  in  small 
numbers. 

Birds  are  not  numerous.  The  following  were  seen  :  Duck,  spruce  partridge,  bald-headed 
eagle,  bittern,  raven,  loon,  gull,  wheat-bird,  and  swallow. 

Fish  :— Pike  and  pickerel  were  abundant  in  Round  lake,  and  our  Indian  guides  informed 
us  that  maskalonge  are  also  caught  there.  Elsewhere  fish  were  not  plentiful.  The  brooks  and 
streams  in  the  vicinity  of  the  height  of  land  are  too  muddy  to  form  a  suitable  habitat  for 
brook  trout. 

Before  closing  I  wish  to  convey  to  the  following  gentlemen  n.y  sincere  thanks  for  valuable 
information  and  assistance  :  Prof.  W.  G.  Miller,  Provincial  Geologist  and  Inspector  of  Mines  ; 
Mr.  T.  B.  Speight,  0.  L  S.,  Toronto  ;  Prof.  R.  W.  Brock,  M.A.;  and  Mr.  M.  B.  Baker,  E.A. 
B.Sc,  of  Queen's  University. 


NOTES  ON  ROCKS. 

Ridge  20  chains  south  of  Kenogami  lake,  lot  6  in  the  fifth  concession,  Eby  :  The  rock  is 
hypidiomorphic-granular  in  texture  and  fine-grained.  Examined  under  the  microscope  the 
prevailing  constituents  are  seen  to  be  hypersthene  and  hornblende.  A  few  small  scattered 
grains  of  biotite  are  present  surrounded  by  hypersthene.  Occupying  the  spaces  between  the 
colored  constituents  we  find  calcite  and  feldspar  plentifully  present,  the  latter  altered  to  saus- 
surite.  Quartz  is  present  in  very  small  amount  associated  with  the  feldspar.  The  rock  may 
be  called  a  hypersthene-diorite. 

Township  of  Eby,  south  end  of  lot  3  in  the  fourth  concession  :  A  thin  section  shows  the  rock 
to  be  made  up  chiefly  of  greenish  hornblende  in  stout  tabular  masses  ;  also,  less  frequently,  in 
thin  strips.     The  interstices  are  filled  with  lime-soda  feldspar.     The  rock  is  a  diorite. 

Lake  Anikojigami,  east  shore  near  head  of  lake  :  A  grayish  green  rock  of  aphanitic  texture. 
The  microscope  shows  the  presence  of  narrow  laths  of  lime-soda  feldspar,  hence  the  rock  is  a 
diabase.  The  feldspar  laths  lie  in  a  very  fir.e-grained  matrix  of  pyroxene,  hornblende  and 
feldspar.     The  latter  is  badly  altered,  principally  to  epidote. 

Hill  near  south  shore  of  Black  river,  29  chains  above  mouth  of  White  Clay  river  :  Lime- 
soda  feldspar  and  the  alteration  minerals  saussurite  and  calcite  form  about  60  per  cent,  of  the 
rock.  Hornblende,  pale  green  in  color,  is  also  plentiful  in  irregular  plates  and  grains.  Quartz 
in  scattered  grains  is  plentiful.     The  rock  is  a  quartz  diorite. 

Hill  at  19th  mile  post  on  meridian  line  :  The  rock  is  a  diabase.  The  feldspar,  which  is 
the  oldest  constituent,  is  nowhere  fresh,  being  altered  principally  to  saussurite.  The  colored 
constituents  are  hornblende  and  diopside,  the  former  in  irregular  grains,  the  latter  in  clear, 
colorless  lath-like  strips.     Small  quantities  of  calcite  were  also  noticed. 

Black  river,  second  portage  below  mouth  of  Kawanaska  river  :  Augite  occurs  plentifully  in 
grains.  This  forms  the  most  striking  constituent,  as  it  is  much  less  altered  than  the  other 
colored  constituents.     Hornblende  and  its  alteration  product,  chlorite,  form  a  large  proportion 
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of  the  rock.  Feldspars  (lime-soda  varieties  predominating  ;  orthoclase  in  small  amount)  con- 
stitute the  remainder  of  the  rock.  All  are  badly  altered,  principally  to  epidote.  A  few  grains 
of  pyrite  occur.     The  rock  may  be  called  an  augite  diorite. 

Hill  three-quarters  of  a  mile  east  of  37th  mile  of  meridian  line  :  The  rock  is  hypidiomor- 
phic-granular  in  texture.  When  examined  microscopically  it  appears  to  be  composed  princi- 
pally of  augite.  When  examined  in  thin  sections  the  augite  is  seen  to  be  in  large  irregular 
grains  and  elongated  strips.  Hornblende  in  narrow  strips  is  present  sparingly.  Feldspar  is 
present  in  small  amount,  occupying  the  interstices  between  the  colored  constituents.  This  is 
completely  altered  to  saussurite,  etc.  A  few  grains  of  quartz  and  also  a  few  of  altered  ilmenite 
were  noticed. 
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PEAT   FUEL.  ITS  MANUFACTURE   AND  USE. 


BY  \Y.    E.    H.    CARTER. 


[Note  by  the  Director  : — The  following  Report  on  Peat  Fuel  was  issued  in  February  1003,  as  Bulletin  No.  5  of  the 
Bureau  of  Mines,  but  in  view  of  the  widespread  interest  in  the  subject,  it  is,  with  slight  additions,  re-printed  herewith. 
The  data  contained  in  the  Report  are  drawn  from  many  sources,  but  so  far  as  the  industry  in  Ontario  is  concerned,  they 
are  in  large  part  the  result  of  personal  examination  of  the  peat  plants  and  bogs  of  the  Province  by  Mr.  Carter.  Determin- 
ation>  of  peat  and  peat  gas  were  made  by  Mr.  J.  Walter  Wells,  who  also  reports  on  practical  experience  with  peat  fuel 
burned  at  the  Provincial  Assay  Ottice,  Belleville.  Thanks  are  due  to  Mr.  J.  G.  Thaulow,  engineer  to  the  Norwegian 
Government,  for  permission  to  make  use  of  his  valuable  report  on  peat  fuel  in  Europe  and  America,  to  Peat  Industries, 
Limited,  the  Peat  Machinery  Supply  Company,  Limited,  and  to  others  connected  with  the  industry,  for  assistance  rend- 
ered. Discussion  is  restricted  solely  to  the  value  and  use  of  peat  for  fuel  and  the  processes  emploved  for  manufacturing 
it  for  that  purpose,  this  being  the  aspect  of  the  subject  which  confers  upon  it  pressing,  if  not  vital,  importance.  There 
are  many  other  economic  uses  for  peat,  but  they  are  not  dealt  with  in  this  Report. — T.  W.  G.] 

Life  in  a  northern  climate  implies  the  free  use  of  fuel.  Abundance  of  fuel  means  comfort 
and  the  smooth  working  of  the  social  and  industrial  machine  ;  scarcity  means  inconvenience, 
distress  and  the  dislocation  of  industries  ;  absolute  want  of  it  would  render  the  temperate 
regions  of  the  earth  uninhabitable.  The  prime  necessity  of  ample  supplies  of  so  obviously 
important  an  article  requires  no  proof  ;  but  if  any  were  needed  it  has  been  thrust  upon  the 
people  of  Canada  by  the  recent  strike  of  the  anthracite  coal  miners  of  Pennsylvania,  and  in  a 
way  calculated  to  open  the  eyes  of  the  most  unthinking.  A  generation  ago  such  a  strike  would 
have  excited  little  interest  here,  because  the  splendid  hardwood  forests  of  southern  Ontario 
had  not  then  disappeared,  and  good  "  body  "  beech  and  maple  warmed  the  houses  and 
generated  steam  in  the  mills  and  factories  of  the  time.  To-day  the  situation  is  changed.  The 
dwindling  forests  have  retreated  to  such  a  distance  from  "'  older  "  Ontario  as  to  make  wood 
expensive  and  scarce.  All  things  considered,  anthracite  for  domestic  use  and  bituminous  coal 
for  steam  raising  are  preferable  to  wood  ;  and  so  partly  for  this  reason,  and  partly  because  of 
the  diminishing  supplies  of  the  native  fuel  and  the  increased  facilities  for  procuring  the  foreign 
article,  it  has  come  about  that  the  urban  and  town  dwellers  of  Ontario  almost  wholly,  and  to  a 
lesser,  but  still  appreciable  extent,  farmers  and  villagers  also  now  rely  entirely  upon  coal  for 
fuel.  The  number  of  coal-users  is  constantly  increasing,  and  the  area  in  which  wood  is  the 
chief  article  of  fuel  is  yearly  retreating  farther  to  the  north. 

One  effect  of  the  change  has  been  to  place  the  people  of  Ontario  in  a  position  uf  absolute 
and  abject  dependence  on  the  coal  barons — or  coal  miners,  it  matters  little  which — of  a  foreign 
state  for  the  right  to  live.  As  to  the  merits  of  the  dispute  between  the  coal  companies  and  the 
mine  workers,  the  people  of  Ontario  may  have  their  opinion,  but  they  have  no  voice  whatever 
in  its  settlement,  and  can  have  no  share  in  framing  laws  which  might  make  a  recurrence  of  it 
impossible.  Their  only  privilege  is  to  accept  -ruth  gratitude  whatever  coal  their  dealers  can 
induce  the  companies  in  Pennsylvania,  whether  mining  or  railway,  to  send  across  the  border, 
and  to  pay  such  prices  therefor  as  may  be  dictated  by  business  slightly  tempered  with  philan- 
thropy. 

It  is  not  an  easy  matter  to  arrive  at  the  total  amount  annually  paid  out  for  fuel  by  the  people 
of  Ontario.  The  quantity  and  cost  of  the  coal  consumed  can  be  ascertained  with  much  exactness, 
since  it  is  practically  all  imported  from  a  foreign  country  and  the  figures  are  therefore  to  be  found 
in  the  trade  and  navigation  tables,  but  the  production  and  consumption  of  wood,  which  constitutes 
the   source    of  heat  for  one-half    the  population  or  more,  is  not  so  easy  to  estimate.     An 
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attempt,  however,  may  be  made.  According  to  the  census  of  1901  the  population  of  Ontario 
was  2,182,947  persons,  of  whom  935,978  dwelt  in  the  cities,  towns  and  incorporated  villages  of 
the  Province.  The  bulk  of  the  people,  1,246,969  in  number,  are  classed  as  "rural,"  and  are 
made  up  of  the  farming  community  and  those  living  in  hamlets  and  places  too  small  to  be 
incorporated  as  separate  municipalities.  In  view  of  the  originally  wooded  condition  of 
the  country,  it  is  probably  within  the  mark  to  assume  that  wood  is  still  the  fuel  mainly  ;used  by 
the  rural  population.  True,  much  wood  is  used  in  the  cities,  towns  and  villages,  and  much 
coal  in  the  country  ;  but  roughly  speaking,  urban  dwellers  are  users  of  coal  and  country-dwel- 
lers of  wood  Now,  taking  into  account  all  the  purposes  for  which  wood  is  employed  as  fuel, 
including  the  riising  of  steam  as  well  as  domestic  uses,  and  having  regard  also  to  the  fact  that 
the  ordinal  abundance  of  wood  created  the  habit  of  using  it  with  little  regard  to  economy, — a 
habit  which,  despite  the  changed  conditions,  sti'l  survives — it  does  not  seem  excessive  to  place 
the  quantity  of  wood  annually  consumed  for  all  purposes  at  2-1-  cords  per  head  of  the  rural 
population.  At  this  rate  the  consumption  of  an  ordinary  family  comprising  five  persons  would  be 
about  12  cords  a  year.  To  supply  the  community  at  this  rate  would  require  say  2,900,000  cords 
of  wood  per  annum,  the  cost  of  which,  taking  one  quality  with  another,  may  be  placed  at  SI. 50 
per  cord.  Good,  dry  hardwood  cannot  be  purchased  anywhere  now  for  such  a  price,  but  much 
of  the  wood  burned  for  fuel  consists  of  the  inferior  varieties,  such  as  ash,  elm,  tamarack,  or 
the  branches  and  limbs  of  the  more  valuable  kinds,  and  is  sold  at  a  smaller  price.  At  $1.50 
pt  r  c>rd,  the  value  of  the  wood  burned  every  year  would  be  $4,350,000. 

The  imports  of  anthracite  into  Ontario  during  the  twelve  months  ending  30th  June  1900, 
(the  last  fiscal  year  in  which  imports  were  classified  according  to  Provinces)  were  1.075,441  tons, 
valued  at  84,406,231,  and  of  bituminous  coal  for  home  consumption,  2,362,115  tons,  worth  with 
the  duty  added  $5,357,373.  The  quantity  of  coal  brought  from  Xova  Scotia  in  a  normal  year 
is  so  small  as  to  be  hardly  worth  taking  into  account,  consequently  the  imports  of  anthracite 
and  bituminous  coal  may  be  regarded  as  covering  the  total  consumption.  Adding  then  the 
several  items  together,  and  leaving  out  of  consideration  petroleum  and  natural  gas,  which  have 
a  restricted  use  for  fuel,  we  reach  the  following  as  representing  the  fuel  bill  of  the  people  of 

Ontario  for  a  year  :  — 

Value. 

Anthracite,  1.075,441  tons 84,406,231 

Bituminous  coal,  2.362,115  tons 5,357,373 

Wood,  say  2,900,000  cords 4.350,000 

Total $14,113,604 

The  expenditure  annually  of  so  large  a  sum  of  money  stamps  the  fuel  question  at  once  as 
one  of  the  first  importance,  and  in  any  circumstances  it  would  be  a  proper  subject  of  inquiry 
whether  the  sources  and  supply  of  so  necessary  and  largely  used  an  article  could  not  be  aug- 
mented :  but  there  is  a  double  motive  for  such  inquiry  when  it  has  been  brought  home  to  us 
that  one  of  the  principal  items  on  our  list  of  fuels  is  but  a  broken  reed. 

The  old  adage  of  the  advantage  of  having  several  strings  to  one's  bow  is  .applicable  to  this 
question  of  fuel.  Those  who,  finding  it  impossible  to  procure  coal  during  the  present  winter 
have  had  recourse  to  wood,  have  found  themselves  not  in  such  bad  case  after  all,  considering 
the  fact  that  their  stoves,  furnaces,  etc.,  were  constructed  to  consume  coal  only.  If  still 
another  fuel  could  be  added  to  the  list,  comparable  in  efficiency  to  coal  or  wood,  the  situation 
would  be  decidedly  improved.  If,  too,  the  preparation  of  this  article  would  create  an  entirely 
new  industry  of  the  first  magnitude,  employing  labor  and  capital  on  a  very  large  scale,  utilizing 
resources  now  almost  entirely  dormant,  and  substituting  a  native  product  lor  one  of  foreign 
origin,  there  would  seem  to  be  every  reason,  both  from  the  private  and  the  public  piint  of 
view,  for  welcoming  the  introduction  of  the  new  fuel.  The  peat  bogs  of  Ontario  are,  it  is 
believed,  quite  capable  of  furnishing  such  a  Fuel  and  sustaining  such  an  industry. 


Welland  bog  ;   harrowing  the  peat. 


Welland  bog  ;  scraping  the  peat. 


Welland  peat  works. 

'    [17] 
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Brockville  peat  bos  and  works. 


Brunner  peal   bog  and  works. 


[19] 


Rondeau  peat  bog. 


Rondeau  ]>eat  bog  and  works. 


[20] 


1902  Peat  Fuel :  Its  Manufacture  and  Use  193 


Peat  Fuel  No  Novelty. 

Peat  fuel,  though  new  here,  is  no  novelty  in  older  lands.  In  Scotland  and  Ireland  in  the 
ordinary  ov  air-dried  form  it  has  been  burned  for  many  centuries,  and  still  in  places  survives 
the  competition  of  coal  from  the  English  and  Scottish  mines.  In  the  countries  of  conti- 
nental Europe,  especially  Germany,  Holland,  Russia,  Denmark  and  Sweden,  there  i;  annually 
a  large  and  apparently  increasing  consumption  of  peat.  In  central  Sweden  it  is  said  that  as 
much  as  one  million  tons  of  peat  are  prepared  and  used  yearly,  and  two  million  tons  in  the 
whole  country.  Not  only  is  peat  in  demand  as  domestic  fu'el  for  cooking  aud  producing 
warmth,  but  in  metallurgical  processes,  in  steel  and  glass  furnaces,  for  firing  locomotive  boilers, 
for  generating  electric  power  and  for  many  other  purposes  it  is  used  in  solid  or  gaseous  form. 
Germany  is  believed  to  have  more  fuel  in  peat  than  in  coal,  and  much  ingenuity  has  been  dis- 
played in  that  country  and  elsewhere  in  devising  processes  and  machinery  for  preparing  it. 
In  short,  so  far  from  peat  being  an  obsolete  fuel,  it  is  coming  more  and  more  into  use  as 
its  manufacture  is  being  perfected  and  a  better  article  produced. 

The  Comparison  Must  Be  with  Coal. 

Coal  is  the  standard  by  which  any  competing  fuel  must  be  measured,  though  there  are 
substances  which  for  special  purposes  are  equal  or  superior.  Some  petroleums,  for  instance, 
give  better  results  in  locomotive  or  steamship  boilers,  costing  less  and  occupying  smaller  space 
for  the  quantity  required  to  produce  a  given  amount  of  power.  Charcoal  from  wood  makes  a 
better  product  in  the  iron  blast  furnace  than  mineral  coke,  because  of  its  greater  freedom  from 
sulphur,  which  deteriorates  the  quality  of  the  pig.  In  certain  other  respects,  such  as  cleanli- 
ness of  handling  and  completeness  of  combustion,  coal  compares  unfavorably  with  wood  and 
peat  ;  but  in  the  main,  and  for  general  use  coal  (including  both  anthracite  and  bituminous) 
is  the  fuel  which  at  present  holds  first  place  in  public  esteem,  and  no  doubt  rightly  so. 

The  comparison  of  peat  with  coal  must  be  at  two  points  (1)  efficiency,  (2)  price.  Unless 
there  is  a  fair  equality  in  the  result  of  these  factors,  peat  must  be  ruled  out.  If  on  the  one 
hand  it  is  so  far  below  the  level  of  coal  in  calorific  value  that  no  matter  at  what  price  produced 
it  would  not  be  used  where  coal  could  be  had  ;  or  if  on  the  other,  it  cannot  be  produced  and 
sold  for  a  price  at  least  as  low  as  that  for  which  the  equivalent  in  heating  value  of  coal  could 
be  bought,  all  efforts  to  introduce  peat  will  be  unavailing  except  at  times  when  nothing  else 
can  be  had. 

The  fact  that  peat  continues  to  be  used  in  many  countries  concurrently  with  coal  where 
there  is  no  difficulty  in  procuring  the  latter,  is  proof  that  for  some  purposes  at  least  it  is 
equally  well  adapted  and  not  more  expensive.  The  Holland  housewives,  proverbial  for  their 
neatness,  will  have  no  other  fuel,  and  in  the  Dutch  brick-yards  peat  only  is  used. 

Peat  is  in  reality  incipient  coal.  The  coal  beds,  which  are  the  basis  of  modern  arts  and 
industries,  were  Idd  down  ages  ago  in  some  such  way  as  peat  bogs  are  now  being  formed, 
except  perhaps  that  in  most  cases  trees  were  the  source  of  the  carbon  of  the  coal  instead  of 
the  mosses  or  aquatic  plants  of  which  peat  bogs  are  composed.  A  regular  gradation  can  be 
traced  beginning  with  peat  or  wood  and  passing  through  lignite,  bituminous  coal,  anthracite 
and  even  graphite,  the  various  stages  of  the  process  depending  upon  the  degree  of  pressure  or 
heat  which  has  been  exerted  ;  and  doubtless  the  peat  bogs  of  to-day,  if  not  sooner  consumed, 
may  in  subsequent  ages  be  metamorphosed  into  seams  of  coal  for  the  benefit  of  the  coming 
man.  Being  incipient  coal,  peat  contains  less  carbon  and  is  inferior  in  specific  gravity  to  coal, 
though,  as  has  already  been  pointed  out,  its  properties  in  this  respect  must  be  considered 
in  relation  to  the  price  at  which  it  can  be  produced  ard  sold. 
13  M. 
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The  Place  of  Peat  among  Fuels. 

The  following  figures  taken  from  Percy's  Metallurgy  will  serve  to  show  the  place  of  peat 
among  the  fuels,  so  far  as  its  chemical  composition  and  physical  properties  are  concerned  : 


Carbon 
C. 


Feat 54.02 

Lignite 6S.31 

Bitnmim  us  coa! 78 .  69 

Anthracite    ,  90.39 


Hydrogen 

Oxygen 

H. 

U. 

5.21 

28  18 

5.63 

22  86 

6.00 

10.07 

3.28 

2.98 

N.trogen 
N. 

Sulphur 
S. 

A?b. 
9.73 

2.30 

.56 

.57 

2.36 

2.27 

2.37 

1.51 

1.36 

.83 

.91 

1.61 

Specific 
gravity 


.S50 
1.129 
1  259 
1  392 


The  above  analyses  are   exclusive  of  water,  which  in  the  peat  amounted  to  25.56  and  in 
the  lignite  to  34.66  per  cent. 

Comparing  the  calorific  value  or  heating  effect  of  the  various  kinds  of  fuel,  Thursc 
his  Elements  of  Engineering,  gives  the  following  figures  : 


Fue1. 


Calorific  power. 


Relative. 


Coal,  anthracite  . 
"  bituminous 
"     lignite,  dry 

Peat,  kiln  diied  . 
"     air  Jried  . . . 

Wood,  kiln  dried 
"       a:r  dried  . 


1.020 
1.017 
0.700 
0.700 
0.526 
0.55L 
0.439 


Absolute, 

B.T.U. 


14,833 

14,796 

10,150 

10,150 

7,650 

8  029 

6,385 


Water    vaporized 

at   boiling    point. 

Parts  by  one 

part. 


14.98 

4  95 
10  35 
10.25 

7.73 

5  10 

6  45 


The  absolute  calorific  power  is  expressed  in  British  thermal  units  (B.  T.  U.),  one  such 
unit  being  the  quantity  of  heat  required  to  raise  a  pound  of  water  from  the  temperature  39.1° 
to  40. 1°  Fahrenheit.  The  heating  value  of  peat  briquettes  is  placed  at  about  two-thirds  that 
of  coal,  but  it  is  not  possible  to  give  more  than  approximate  ratios,  for  the  reason  that  neither 
coal  nor  peat  is  a  definite  chemical  compound,  and  both  vary  in  composition  very  considerably 
w  thin  certain  limits. 

As  bt  tween  peat  in  its  several  classes  and  bituminous  cual,  the  comparison  is  as  shown 
by  the  following  figures  : 


Material. 

Weight  per 

cubic  foot 

as  piled 

pounds. 

Relative  weigh' 

for  same  heating 

value. 

Relative  bulk 

for  same  heating 

value. 

SpeeiSc  gravity. 

13 
21 
56 
60 
63 

2  99 
2  45 
2.04 
1.36 
1 

14  36 
2.56 
2.14 
1  43 
1. 

.50 

.95 
1  12 

1.30 
1.45 

Tin-  c  mparison  i-  with  anthracite  rather  than  with  bituminous  coal,  for  the  reason  that 
the  sphoi  e  of  usefulness  for  peat  is  in  the.  home,  r  ither  than  the  factory  or  the  mill.  For  steam- 
raising  purposes,  run-ofmine  bituminous  coal  or  scrtenin<;s  will  probably  be  found  more  e>  ono- 
mica!  in  use.  <  'ne  advantage  peat  possesses  over  any  form  of  coal  is  the  much  smaller  percent- 
age of  sulphur  which  it  contains,  hence  its  use  is  less  injurious  to  grate-bars,  boiler  tube;*  and 
the  like. 
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Anthracite  and  Peat  Compared. 

The  principal  uses  of  anthracite  are  in  cooking  and  heating,  being  burned  for  the  former 
purpose  in  stoves  and  ranges,  and  for  the  latter  in  stoves  and  furnaces  of  varying  design.  The 
large  percentage  of  carbon  and  high  specific  gravity  of  anthracite  constitute  it  a  dense  and  last- 
ing fuel,  requiring  little  attention  after  being  once  ignited,  and,  as  householders  know,  there 
is  little  difficulty  in  maintaining  a  fire  in  stove  or  furnace  over  night  ready  for  fresh  fuel  in 
the  morning. 

Peat  when  first  placed  on  the  fire  burns  with  a  short  blue  flame,  continuing  to  do  so 
until  the  grate  spaces  become  covered  with  embers,  when  it  emits  an  intense  yellow  glow  and 
short  flame  of  the  same  color.  It  is  now  giving  out  an  intense  heat,  wh  ch  may  be  easily  ani 
accurately  controlled. by  adjusting  the  draught.  A  peat  fire  may  be  made  to  last  over  night  by 
banking  it  properly  and  closely  stopping  all  the  draughts.  Once  well  lighted  a  peat  fire  will 
not  go  out  until  every  atom  of  fuel  has  been  consumed.  This  is  due  to  the  fact  that  it  requires 
very  little  oxygen  to  sustain  its  combustion. 

The  ordinary  methods  of  burning  fuel,  whether  coal  or  w  od,  are  very  wasteful,  only  a 
comparatively  small  proportion  of  the  theoretical  heating  value  being  utilized.  This  is  partly 
due  to  the  large  amount  of  air  which  finds  access  to  the  fuel,  carrying  off  the  heated  products  of 
combustion  into  the  chimney  or  smoke-stack  before  they  have  performed  their  work.  With  coal 
the  clinkers  and  live  embers  which  drop  through  the  grate  bars  are  an  additional  source  of  loss. 
There  are  similar  losses  in  the  case  of  peat  when  burned  in  apparatus  not  well  suited  for  its 
combustion,  such  as  ordinary  stoves  or  furnaces  intended  for  coal  or  wood.  Hence  much  at- 
tention has  been  given  in  Europe  to  specially  constructed  stoves  for  burning  peat,  in  the  in- 
vention of  which  the  Danes  appear  to  take  the  lead.     Further  mention  of  these  is  made  below. 

AN  ACTUAL  TEST  OF  PEAT  FUEL. 

At  the  Provincial  Assay  Office,  Belleville,  Ontario,  peat  briquettes  alone  were  used  as 
fuel  for  a  portion  of  the  winter  of  1901-2,  and  the  results  are  given  in  the  report  of 
Mr.  J.  Walter  Well?,  then  Provincial  Assayer.  The  office  building  contained  upper  and  lower 
flats  with  a  total  air  space  of  23,000  cubic  feet,  for  heating  which  two  coal  stoves  were  ordinarily 
employed.  The  same  stoves— one  an  Imperial  Oxford  Air-tight  Heater,  and  the  other  a  Fire 
King— were  used  for  burning  the  peat.  The  stoves  were  filled  whenever  nece-sary,  and  no 
special  attempt  was  made  to  economize  fuel.  From  careful  observations  covering  a  period  of 
twenty  days  the  following  figures  were  obtained:  Average  temperature  of  outride  air,  21° 
Fahr. ;  ditto  inside  air,  56°;  ditto  upper  flat,  61°;  ditto  lower  flat  front  room,  61°;  back 
room,  53°.  The  peat  was  consumed  at  the  rate  of  186  lbs.  per  day,  at  a  cost  of  37  cents,  the 
price  of  the  fuel  being  §4.00  per  ton,  delivered.  Starting  or  replenishing  the  fire  caused  smoke, 
and  it  was  found  advisable  to  prepare  for  adding  fuel  by  creating  a  strong  draught  to  carry 
off  this  smoke,  after  which  the  draught  could  again  be  cut  off.  The  stoves  required  feeding 
about  six  times  a  day,  or  once  every  two  or  three  hours.  Fire  was  maintained  during  the 
night  by  covering  the  peat  with  ashes  and  closing  all  the  draughts.  When  the  latter  were 
opened  in  the  morning  the  fire  would  spring  into  life  again.  No  visible  amount  of  soot  was 
deposited  in  the  flues. 

In  these  stoves,  as  well  as  in  several  types  of  cooking  ranges  in  which  peat  briquettes  were 
experimentally  burned  last  winter,  the  gratings  were  found  too  coarse,  and  it  was  not  practi- 
cable fo  prevent  an  excess  of  draught,  or  to  wholly  check  loss  of  fragments  falling  into  the  ashes 
below.  This  difficulty  was  partially  overcome  by  covering  the  bars  with  clinkers  or  wire 
netting.  These  observations  agree  with  the  experience  of  the  people  of  Beaverton,  where 
peat  briquettes  made  by  the  Dobson  process  are  in  common  use  as  fuel. 
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For  many  purposes,  such  as  culinary  uses,  it  is  more  important  to  have  an  intense  heat 
for  a  short  time  than  a  lower  heat  for  a  longer  time,  and  the  rapidity  with  which  peat  reaches 
a  high  temperature  renders  it  very  useful  in  such  cases.  Often  a  burning  briquette  becomes 
white  hot  over  its  entire  surface  while  the  interior,  if  broken  into,  is  seen  to  be  qnite  cool. 

Peat  makes  no  clinker,  but  leaves  considerable  ash,  depending  in  this  respect  upon  the 
composition  of  the  bog  from  which  it  is  made.  The  ashes  are  light  and  powdery,  and  in 
weight  are  usually  greater  proportionally  than  those  of  wood,  though  not  greater  than  those  of 
coal  as  ordinarily  burned,  When  peat  burns  without  any  particles  falling  through  the  grate 
bars,  there  is  absolutely  no  unconsumed  fuel,  whereas  with  coal  the  percentage  of  half-burned 
fragments  which  escape  with  the  ashes  is  usually  considerable.  Peat  ashes  consist  partly  of 
the  inorganic  substances  taken  up  by  the  growing  mosses  or  plants  during  their  lifetime,  but 
chiefly  of  the  clay,  sand  and  silt  drained  or  blown  into  the  bog  from  the  surrounding  soil. 
They  occasionally  run  high  in  alkaline  earths,  carrying  carbonates,  phospate  of  lime,  potash, 
etc.,  and  when  rich  in  phosphoric  acid  and  potash  they  are  suitable  for  fertilizing  purposes. 

Peat  has  some  disadvantages,  one  of  which  is  the  considerable  proportion  of  water  which 
it  contains  e^en  in  the  briquetted  form,  thus  lowering  its  calorific  value.  Another,  as  noted 
above,  is  the  tendency  in  ordinary  grates  of  unconsumed  particles  to  escape  into  the  ash-box. 

THE    QUESTION"    OF    PRICE. 

Then,  as  to  price,  which  in  some  respects  is  a  consideration  paramount  even  to  quality. 
The  cost  of  producing  "machine"  peat  in  Europe  is  from  85  cents  to  SI. 35  per  ton  ;  of  peat 
briquettes  $2.15  per  ton.  As  the  detailed  data  set  out  in  the  following  pages  show,  peat 
briquettes  can  be  made  in  Ontario  at  about  Si. 00  per  ton  cf  2,000  lbs.  Allowing  a  suitable 
margin  for  profit,  interest  on  investment,  etc.,  it  is  evident  that  compressed  peat  fuel 
can  be  sold  at  the  place  of  production  for  §3.00  per  ton,  and  at  a  correspondingly  greater  figure 
if  railway  freights  have  to  be  paid.  As  a  matter  of  fact,  it  has  already  been  sold  by  one  maker 
for  two  successive  seasons  at  83.00  per  ton,  and  beyond  doubt  in  this  price  was  included  a 
fair  profit.  Putting  the  theoretical  value  of  peat  briquettes  at  two-thirds  that  of  coil,  at  §3.00 
per  ton  their  cost  would  be  equivalent  to  anthracite  at  §4.50  per  ton,  and  at  §4.00  per  ton  to 
anthracite  at  §6.00  per  ton.  Such  figures  at  once  bring  peat  fuel  into  the  economic  arena,  as 
it  may  be  doubted  whether  with  the  effective  control  now  exercised  by  the  trusts  over  the 
production  and  sale  of  anthracite,  we  are  likely  to  see  it  again  drop  to  a  lower  retail  level  than 
$6.00  per  ton.  In  the  light  of  the  facts  brought  out  in  this  report,  it  will  be  surprising  if  the 
citizens  of  Ontario  are  not  soon  given  their  choice  between  compressed  peat  fuel  and  coal, 
instead  of  as  at  present  being  confined  entirely  to  the  latter. 

European  Methods  of  Manufacture. 

The  peat  fuel  industry  being  of  comparatively  recent  origin  in  Ontario,  and  little  having 
been  accomplished  in  the  United  States,  where  the  abundance  of  coal  relegates  the  question 
to  a  position  of  minor  importance,  it  is  to  the  countries  of  Europe,  where  the  peat  industry  is  of 
venerable  standing,  that  we  must  turn  for  fuller  information  as  to  cost  and  methods  of  manu- 
facture. The  government  of  Norway,  where  the  fuel  question  is  in  almost  the  same  position 
as  it  is  in  Ontario,  both  countries  being  without  coal,  and  both  being  situated  in  a  northern 
climate  and  containing  within  their  borders  many  peat  bogs,  commissioned  Mr.  J.  G.  Thaulow, 
a  mechanical  engineer  of  that  country,  to  investigate  the  peat  industries  of  Europe  and  Canada, 
and  his  report  dated  June,  1902,  contains  much  interesting  and  valuable  information  concerning 
costs  and  manufacturing  methods  in  the  countries  which  he  visited.  Mr.  Thaulow's  report  is 
freely  drawn  upon  in  the  present  paper,  and  other  available  sources  of  information  have  been 
made  use  of.     Comparisons  with  European  countries  in  the  matter  of  costs  should    be   made 
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with  care,  because  of  the  lower  price  commanded  by  labor  there  ;  but  so  far  as  climatic  condi- 
tions are  concerned,  which  play  a  very  important  part  in  the  manufacture  of  peat  fuel,  there 
is  no  great  difference  between  Ontario  and  the  countries  of  central  Europe,  where  peat  is  largely 
made  and  used.  Tin  re  is  probably  a  longer  summer  season,  more  sunshine  and  less  rain  in 
Ontario  than  Denmark  and  Sweden,  so  that  processes  depending  upon  the  weather  such  as 
outside  drying,  which  are  practicable  'here,  ought  to  be  even  mora  successful  here. 

In.  European  countries  three  kinds  of  peat  fuel  are  known;  (1)  cut  or  "stick"  peat, 
namely,  the  crude  peat  cut  in  blocks  out  of  the  bog  aud  dried  in  the  air,  after  which  it  is 
burned  without  further  treatment;  (2)  "machine"  peat,  which  is  the  name  given  to  peat 
ground  or  macerated  to  a  pulp  while  wet,  sometimes  with  the  addition  of  water,  and  then  cut 
or  moulded  into  blocks  and  dried  with  or  without  artificial  heat;  (3)  peat  briquettes  made  by 
artificially  drying  and  compressing  powdered  peat. 

Coke  or  charcoal  is  also  made  from  peat  and  is  used  in  the  smelting  of  ores  and  other 
metallurgical  processes.  In  converting  the  raw  peat  into  charcoal  practically  the  same  range 
of  by  products  is  obtained  and  made  use  of  as  in  the  coking  of  coal  ;  but  charcoal  fuel 
is  little  used  in  this  country,  and  it  has  not  been  thought  .ecessary  to  make  any  extended 
allusion  to  this  aspect  of  the  subject  in  the  present  paper. 

CUT    PEAT. 

The  first  mentioned  variety,  or  cut  pea*-,  is  the  sort  used  by  the  poorer  classes,  who 
employ  their  own  labor  in  the  spring  and  summer  in  making  it.  Though  constituting  a 
fuel  by  no  means  to  be  despised,  especially  when  taken  from  the  decomposed  layers  of  a  good 
bog,  cut  peat  is  suited  only  for  local  use,  because  of  its  retaining,  even  when  apparently  quite 
dry,  a  considerable  proportion  of  moisture,  and  because  of  its  bulkiness  and  friability  and  con- 
sequent unfitness  for  transportation  to  long  distances.  This  variety  of  peat  can  only  be  made 
from  a  dry  or  drainable  bog.  A  ter  digging,  for  which  purpose  a  specially  shaped  spade  is 
used,  with  a  wing  at  one  side,  in  order  to  cut  out  rectangular  blocks,  the  latter  are  laid  on  the 
surface  of  the  bog,  where  in  a  few  days  they  lose  sufficient  water  to  be  turned  over  and  after- 
wards piled  up.  During  the  summer  months  the  blocks  of  peat  will  dry  down  to  a  water 
content  of  about  30  per.  cent. ,  by  which  time  they  have  shrunk  to  about  one-quarter  of  their 
original  size.  Probably  the  larger  proportion  of  the  peat  fuel  used  in  Europe  is  of  the  cut  or 
"  stick  "  variety,  its  great  recommendation  being  its  cheapness.  An  able-bodied  laborer  can 
dig  up  the  equivalent  of  1|  tons  dried  peat  per  day,  and  in  most  cases  the  digging  and  subse- 
quent handling  is  done  by  himself  and  members  of  his  family.  The  use  of  cut  peat  as  fuel  for 
general  consumption  is  out  of  the  question  in  Ontario. 

MACHINE    PEAT. 

"Machine"  peat  is  a  compacter  and  better  article.  It  is  sold  in  large  quantities  in  Holland, 
Germany,  Austria,  Denmark,  Sweden  and* Russia,  and  is  used  not  only  fo'r  domestic  purposes, 
but  also  in  manufacturing,  metallurgical  and  other  industrial  operations.  A  great  many 
steam  boilers,  including  railway  locomotives,  are  fired  with  this  variety  of  peat,  while  in  brew- 
eries, distilleries  and  under  salt  pans  in  Germany,  it  is  preferred  to  other  fuel.  In  Austrian 
glass-works  and  brick  yards  it  is  also  freely  employed.  Most  of  the  peat  consumed  in  Europe, 
except  by  the  peasantry,  is  machine  peat,  and  it  forms  in  fact  the  <.nly  fuel  for  large  iw.dies 
of  the  population.  The  methods  of  preparing  it  are  very  numerous,  and  much  ingenuity  has 
been  displayed  in  inventing  machinery  and  devising  processes  to  suit  varying  conditions. 

Two  principal  systems  are  distinguished  in  making  machine  peat,  depending  upon  tlie 
treatment  of  the  raw  material  immediately  upon  raising  it  from  the  bog.  <  »ne  plan  is  to  digest 
the  peat  with  the  addition  of  water  into  a  li«  | uid  mud,    which  is  then  poured  into  moulds  in 
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the  open  air,  and  after  losing  some  of  its  water,  divided  into  blocks  and  allowed  to  dry.  The 
product  is  sometimes  called  "knead"  peat.  The  other  and  more  commonly  employed  process 
consists  of  grinding  or  mincing  the  peat  as  it  comes  from  the  bog,  into  a  soft  plastic  mass, 
which  is  then  cut  into  bricks  and  dried. 

A    DANISH    PEAT    PLANT. 

A  well  known  and  successful  establishment  for  the  manufacture  of  "knead  "peat,  is  in 
operation  at  Sparkjer,  Denmark,  on  a  large  scale.  The  works  are  either  stationary  or  portable, 
in  the  latter  case  floating  in  the  bog,  where  there  is  sufficient  water.  The  peat,  dug  by  hand 
or  machines,  is  conveyed  mechanically  to  the  works,  where  water  is  added  and  it  is  passed 
through  the  mixing  machines, — plain  wooden  boxes,  containing  rotating  screw-shaped  knives — 
whence  it  is  elevated  to  a  large  tank,  and  afterwards  taken  in  cars  to  the  drying  fields.  These 
consist  of  fields  of  sandy  scil  covered  with  grass.  Elevated  flats  or  gentle  slopes  are  preferred, 
well  exposed  to  prevailing  winds.  The  peat  mixture  is  then  poured  into  bottomless  cast  iron 
moulds,  after  standing  a  few  hours  in  which  sufficient  water  is  absorbed  by  the  sandy  soil  to 
consolidate  the  peat  and  allow  the  moulds  to  be  removed.  In  three  or  four  days  the  peat 
lumps  or  bricks  are  turned  and  subsequently  piled  in  heaps.  The  whole  drying  process  re- 
quires from  three  to  six  week-*,  according  to  the  weather,  the  finished  product  containing  about 
22  per  cent,  water. 

At  other  works  the  dense  peat  liquid  is  poured  in  thick  layers  over  the  drying  ground, 
and  when  in  semi-dry  state  is  rammed  and  cut  into  small  bricks.  By  this  method  the  drying 
capacity  of  each  acre  of  ground  is  increased,  and  the  labor  cost  reduced. 

The  cost  of  peat  plants,  such  as  those  at  Sparkjer,  is  about  $80  per  ton  of  daily  production 
when  of  the  portable  variety,  and  about  $135  per  ton  when  stationary.  In  1901  the  total 
production  of  the  Sparkjer  establishment,  which  comprises  a  large  number  of  individual  works, 
was  25,000  tons  of  dry  peat,  which  had  a  selling  value  of  $54,000,  or  $2.16  per  ton  (2,240 
lb.)  The  cost  of  production  varied  in  the  separate  plants  from  85  cents  to  $1.10  per  ton 
f.o.b.  railway  cars.  The  laborers  work  by  contract  and  earn  on  an  average  SI.  35  per  day.  The 
power  required  is  small,  the  product  of  one  nominal  horse-power  being  placed  at  5  to  8  tons 
per  day. 

In  the  manufacture  of  ordinary  machine  peat  more  powerful  machinery  is  used.  After 
reducing  by  drainage  the  water  content  of  the  bog  to  80  or  85  per  cent,  the  peat  is  dug  and 
and  thrown  at  once  into  an  elevator  which  carries  it  to  the  peat-mill.  This  may  be  either 
portable  and  capable  of  being  moved  on  tracks  laid  on  the  surface  of  the  bog,  or  stationary 
and  placed  at  some  central  point.  The  mixing  machine  (see  illustrations  of  Anrep's  peat-milling 
machine)  consists  of  a  hollow  iron  cylirder  or  cone  in  which  rotate  one  or  two  rollers  set  with 
screw  ridges,  which  break  up  the  peat  and  any  accompanying  small  roots,  thoroughly  working 
the  whole  into  a  soft,  plastic  mass  ;  ad  forcing  it  out  in  long  rectangular  shape  to  be  cut  into 
bricks.  These  are  then  transported  *  j  the  drying  ground,  either  terra  firma  or  bog.  The  drying 
process  occupies  from  6  to  8  weeks,  and  when  finished  the  peat  bricks  contain  about  22  per  cent, 
water,  below  which  point  it  is  scarcely  possible  by  air-drying  to  reduce  the  moisture  in 
machine  pea". 

MILLS    FOR    MAKING    MACHINE    PEAT. 

The  mills  or  machines  used  in  making  machine  peat  are  of  various  construction,  but  all 
incorporate  very  much  the  same  principles.  Their  operations  have  proven  so  satisfactory 
that  the  demand  for  them  has  increased  very  greatly  within  the  past  year  or  two.  The  plant 
usually  stands  complete  in  itself  on  the  bog,  either  all  on  the  one  portable  platform,  or  with 
the  locomobile,  or  power  plant  of  engine  and  boiler,  a  short  distance  away  and  connected  by 
belting. 
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The  Akerman  machine,  manufactured  by  Akerman's  Foundry  and  Mechanical  Works, 
Eslof,  Sweden,  requires  an  18-h  p.  engine  and  boiler,  and  can  turn  out  from  20  to  25  tons 
machine  peat  p^r  ten-hour  day  with  the  help  of  i5  men.  With  locomobile,  i ails,  wagons 
and  other  requisites,  the  plant  complete  costs  §1900. 

The  Anrep  (or  Anrys)  peat  machine,  probably  the  most  modern  and  approved,  is  the 
invention  of  Aleph  Anrep  (or  Anrys)  a  Swedish  engineer  now  resident  in  Russia,  where  over 
one  thousand  of  them  have  been  built  and  are  in  use.  It  is  also  now  being  constructed  by  the 
Munktell's  Mechanical  Works  Company  at  Eskiistuna,  Sweden.  On  some  of  the  larger  Rus- 
sian bogs,  often  up  to  20,000  acres  in  extent,  50  or  70  of  these  machines  may  be  seen  at  work. 
In  principle  they  are  much  the  same  as  Akerman's  machine,  the  main  difference  being  that 
with  the  latter  the  locomobile  and  mill  are  separable,  while  with  Anrep's  they  stand  on  the 
the  same  carriage.  It  is  accounted  superior  to  all  other  existing  machines  of  the  kind  because 
of  its  greater  capacity  per  man  per  day   and  consequently  lower  cost  of  production. 

The  Anrep  machine  is  built  in  two  sizes,  the  larger  producing  from  40  to  60  tons  finished 
fuel  per  10  hours  with  28  workmen,  and  requiring  38  horse  power.  It  costs  §1,900  exclusive 
of  power  plant.  The  smaller  type  is  built  in  light  and  heavy  styles,  the  former  turning  out  20 
tons  peat  fuel  per  10  hours  with  13  men,  and  consuming  19  horse  power.  It  is  sold  for  $830, 
exclusive  of  power  plant.  The  stronger  machine  produces  from  25  to  30  tons  of  finished  fuel 
per  10  hours,  employing  15  men  and  using  25  horse  power,  its  price  being  SI, 200,  exclusive  of 
power  plant. 

Another  machine  has  recently  been  put  on  the  market  by  the  Abjorn  Andersson's  Mechan- 
ical Works  Company  of  Svedela,  Sweden,  and  a  number  are  now  in  use.  Several  sizes  are 
made,  ranging  in  capacity  from  20  to  40  tons  finished  peat  per  day.  The  machines  proper  cost 
from  $215  to  §675. 

In  Germany  most  of  the  peat-milling  machines  are  made  by  R.  Dolberg  of  Rostock  and 
A.  Heinen  of  Oldenburg  They  are  similar  in  construction,  and  resemble  the  Swedish  machines 
already  described.  Much  hand  labor  is  required  in  their  operation,  but  they  are  able  to 
produce  1|  to  2  tons  peat  fuel  per  man  per  day. 

With  wages  ranging  from  95  cents  to  $1.20,  or  averaging  say  §1.00  per  day,,  at  some  of 
the  large  Swedish  peat  works  machine  peat  is  made  at  a  total  cost  of  SI. 35  per  ton,  though 
this  figure  may  vary  appreciably  one  way  or  the  other  depending  on  the  condition  of  the  bog 
which  affects  the  cost  of  labor  alone  to  the  extent  of  from  50  to  80  cents  per  ton. 

Machine  peat  contracts  very  much  in  drying,  the  voiume  of  the  dried  peat  often  being  not 
more  than  one-sixth  that  of  the  original  block.  Thus  the  bricks  acquire  a  very  compact  con- 
sistency, bearing  a  close  resemblance  to  lignite  both  in  appearance  and  density.  In  specific 
gravity  it  often  surpasses  water,  but  commonly  weighs  from  30  to  40  lb.  per  cubic  foot.  It 
will  stand  ordinary  handling  in  being  moved  from  place  to  place,  is  less  hygroscopic  than  cut 
peat,  and  may  easily  be  stored  without  absorbing  moisture.  In  some  places  in  Germany  and 
Denmark  the  practice  is  to  thatch  the  peat  stacks  to  keep  out  the  rain. 

'  Cut''  and  "machine"  peat  in  their  various  methods  of  preparation  almost  exhaust  the 
forms  in  which  peat  fuel  is  used  in  Europe,  comparatively  little  pressed  or  briquetted  peat 
being  manufactured  as  yet.  Of  recent  years,  however,  the  briquetting  of  fuels  has  assumed 
large  proportions,  especially  in  Germany,  where  in  1901  the  output  of  briquetted  fuel  was 
1,643,416  tons.  Of  this  quantity  about  half  was  used  by  the  railways  and  one-third  in  fac- 
tories and  industrial  works,  the  remainder  being  about  equally  divided  in  us?  between  dwell- 
ing-houses and  steamships.  The  principal  substances  used  in  making  these  briquettes  are  coal 
screenings  or   waste,    and    lignite,    but   peat   is  now   also   employed.     In  the  case  of  peat  an 
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attempt  is  made  to  carbonize  it  by  heat  and  compression  daring  the  process  of  manufacture 
in  order  to  give  it  greater  fuel  value.  Briquetted  fueh  sold  in  1901  at  an  average  price  of  13i 
marks  (83.13)  per  ton  wholesale. 

In  face  of  the  general  acceptability  of  machine  peat,  and  the  firmly  established  position 
of  its  manufacture  in  Europe,  there  is  not  the  same  inducement  there  to  apply  briquetting 
processes  to  peat  as  to  other  crude  fuels  which  cannot  be  solidified  or  reduced  in  bulk  in  any 
other  way.  The  peat  briquettes  are  produced  in  presses  of  the  open-tube  type,  similar  to 
those  hereinafter  described,  the  pressure  required  being  about  11  tons  per  square  inch,  a 
very  solid  block  with  smooth,  polished  surface  being  the  result.  Cut  peat  air-dried  down  to- 
30  or  40  per  cent,  water  is  first  pulverized,  then  artificially  dried  in  a  pan-drying  apparatus 
heated  with  live  or  exhaust  steem  until  not  more  than  12  per  cent,  moisture  remains.  The 
briquettes  are  oval  in  cross-seciion,  instead  of  circular  like  those  made  in  Ontario.  Four 
plants  only  are  known  to  be  making  peat  briquettes  in  Europe  at  the  present  time,  namely, 
two  in  Germany,  one  in  Russia,  and  one  in  Holland  at  Helenaveen.  At  the  last  named  place 
the  cost  of  production  is  from  82.00  to  82.15  a  ton. 

Peat  Fuel  Making  in  Ontario. 

For  several  years  the  peat  fuel  industry  of  Ontario  has  been  gradually  developing,  and  the 
point  has  now  been  reached  at  which  the  makers  can  turn  out  their  product  at  a  profit.  The 
burden  of  experiment  and  investigation,  always  an  onerous  one  in  establishing  a  new  industry, 
has  been  borne  by  a  few,  and  no  doubt  much  money  has  been  spent  on  methods  and  machinery 
which  in  the  end  gave  only  negative  results.  But  there  were  those  who  did  not  despair  of 
ultimate  success,  and  with  dogged  resolution  determined  to  persevere  until  the  goal  was 
reached.  Among  the  most  persistent  of  the  inventors  and  experimenters  have  been  Mr. 
A.  A  Dickson,  formerly  of  Montreal,  but  now  of  Toronto,  who  has  spent  a  lifetime  in 
intelligent  efforts  to  solve  the  problem  of  peat  manufacture  ;  Mr.  Alexander  Dobson,  of 
Beaverton,  whose  mechanical  skill  and  ingenuity  have  been  of  signal  assistance  ;  Mr.  J.  M. 
Shuttleworth  of  Brantford,  and  Mr.  E.  J.  Checkley,  of  Toronto,  all  of  whom  are  deserving  of 
praise  for  their  sustained  and  well-directed  attempts  to  put  the  industry  on  a  practical  and 
paying  basis.  The  Canadian  Peat  Fuel  Company,  the  Peat  Development  Syndicate, — now 
Peat  Industries,  Limited — and  the  Peat  Machinery  Supply  Company  are  the  organizations 
through  which  the  above  named  gentlemen  and  others  associated  with  them  have  carried  on 
their  labors.  It  would  peihaps  be  too  much  to  assert  that  all  the  difficulties  have  been  sur- 
mounted, and  that  the  success  of  the  industry  is  an  assured  and  established  fact  ;  but  at  any 
rate,  the  preliminary  stage  appears  to  have  been  passed,  and  there  can  be  little  doubt  that 
what  yet  remains  to  be  done  will  soon  yield  to  the  address  and  skill  of  those  who  have  already 
done  so  much.  There  have  been  many  problems  of  manufacture  which  defied  for  years  the  wit 
and  inventiveness  of  man,  but  few  indeed  in  the  long  run  have  failed  to  yield  to  bold  experi- 
ment and  patient  investigation.  We  may  be  certain  that  the  difficulties  surrounding  the  pro- 
duction of  a  cheap  and  efficient  fuel  from  peat  will  in  like  manner  disappear  ;  indeed,  some  of 
them  have  already  vanished,  and  the  question  seems  to  be  rather  how  to  produce  the  best 
possible  fuel  at  the  least  possible  cost,  than  how  to  produce  a  good  fuel  at  a  fairly  low  cost. 

The  peat  fuel  question  presents  itself  in  somewhat  different  shape  to  the  people  of 
Ontario  than  to  inhabitants  of  European  countries.  Here  we  have  for  long  been  able  to 
obtain  hard  coal,  or  anthracite — the  best  domestic  fuel  in  the  world — at  comparatively  low  cost, 
and  this  has  made  us  fastidious  in  the  matter  of  fuel.  Anthracite  is  unknown  in  Europe,  and 
the  consequence  is,  that  forms  of  peat  or  other  fuel  perfectly  acceptable  to  Europeans,  would 
not  be  regarded  with  favtu-  here.  The  assumption  however  that  we  can  continue  to  rely  upon 
anthracite   has   been   suddenly   and  rudely   dispelled,    and   the   possibility   of    obtaining   an 
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efficient  substitute  has  all  at  once  become  a  matter  of  vital  importance.  What  has  happened 
once  may  happen  again  ;  and — to  put  an  extreme  supposition — if  trade  with  the  United 
States  were  to  be  interrupted  by  war,  or  if  for  any  reason  the  government  of  that  country 
should  in  times  of  strike  or  scarcity  of  coal  forbid  the  export  of  anthracite,  the  need  for 
some  other  kind  of  fuel  would  be  instantly  and  most  severely  felt.  Coal  there  is  in  Nova 
Scotia  and  British  Columbia,  but  freights  are  prohibitive  from  either  place,  and  to  raise  the 
price  of  fuel  inordinately  is  only  another  way  of  cutting  off  the  supply  to  very  many.  The 
fact  however  remains,  that  peat  must  compete  with  anthracite  under  ordinary  conditions;  and 
this  has  been  kept  steadily  m  mind  throughout  the  present  report. 

Visit9  have  been  paid  to  most  if  not  all  the  peat  fuel  plants  so  far  erected  in  this  Province, 
and  mention  is  made  of  them  below,  together  with  the  bogs  on  which  they  are  situated  ;  but  de- 
tailed account  is  given  only  of  methods  and  processes  themselves,  and  in  the  main  only  thos- 
plants  and  distinctive  features  have  been  selected  for  description  which  have  actually  proved 
or  give  good  promise  of  proving  successful.  Complete  data  as  to  costs  and  efficiency  could  not 
in  all  cases  be  obtained,  because  of  the  intermittent  working  of  many  of  the  new  plants,  but 
where  details  of  working  costs  are  given  they  have  been  deduced  from  tests  or  observations 
actually  made,  and  are  believed  to  be  correct  within  narrow  limits. 

PROGRESS    OF    THE    INDUSTRY. 

Little  attempt  was  made  in  this  country  until  comparatively  recent  years  to  utilize  peat 
for  fuel  purposes.  Emigrants  from  Scotland,  Ireland  or  Germany  occasionally  cut  and  saved 
peat  from  neighboring  bogs,  as  they  or  their  fathers  were  accustomed  to  do  in  the  land  of  their 
birth,  and  small  quantities  of  peat  fuel  were  even  manufactured,  as  by  Hodges  by  the  machine 
process  (described  by  Sterry  Hunt  in  the  Geology  of  Canada,  1866),  and  Aikman,  who  in  one 
operation  compressed  and  carbonized  his  fuel,  about  25  years  ago.  Fuel  made  by  the  Hodges 
and  Aikman  processes  was  tested  in  railway  locomotives  and  under  steam  boilers,  with  results 
more  or  less  satisfactory.  Though  there  was  little  immediate  result  of  these  efforts,  inventors 
and  experimenters  continued  to  work  at  the  problem.  Briquetting  presses  of  various  designs 
were  constructed  until  what  appeared  to  be  a  satisfactory  machine  was  evolved,  when  a 
number  were  built  and  sold  to  intending  peat  fuel  makers.  The  process  of  preparing  the  peat 
was  simply  to  dig  up  the  blocks  from  the  bog,  let  them  dry  in  the  air,  and  after  comminuting 
the  material  in  suitable  machines  compress  it  into  briquettes.  The  result  of  the  first  season's 
operations  was  to  show  :  (1)  that  peat  could  not  be  successfully  and  constantly  dried  down  in  the 
field  to  below  30  per  cent,  moisture  ;  and  (2)  that  in  this  condition  it  cannot  be  compressed  into 
dense,  solid  briquettes.     The  consequence  was  that  the  peat  factories  ceased  their  operations. 

The  old  belief  that  the  application  of  artificial  heat  to  the  drying  of  peat  was  too  expensive 
to  be  profitably  employed  had  now  to  be  proven  unfounded  if  progress  were  to  be  made. 
Probably  the  cost  of  artificially  expelling  all  the  water  contained  in  the  saturated  peat  would 
be  prohibitive,  but  some  combination  of  air-drying  in  the_  field  and  artificial  heat  might  be 
successfully  used.  Drying  machines  of  varying  principle  and  design  were  invented  or  adapted, 
but  all  proved  unsatisfactory  until  the  type  now  in  use.  consisting  essentially  of  one  or  more 
encased  and  revolving  cylinders,  was  employed.  These  have  done  the  work  more  or  less 
satisfactorily  from  the  beginning  ;  and  it  may  here  be  conclusively  stated,  that  with  the 
many  improvements  which  have  been  made  on  the  original,  this  type  of  drying  machine  has,  in 
conjunction  with  a  preliminary  use  of  wind  and  sunshine,  solved  the  problem  of  getting  rid  of 
the  water  at  a  reasonable  cost. 

The  real  problem  of  peat  fuel  manufacture  lies  in  removing  the  water  ;  this  solved,  the 
other  processes  do  not  present  insuperable  difficulties.  The  peculiar  power  which  peat 
possesses  of  absorbing  and  retaining  moisture  arises  out  of  the  unique  character  of  the  peat 
itself.     In  the  growing  bog  raw  peat  contains  from  85  to  90  per  cent,  of  water,  so  intimately 
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associated  with  the  plant  fibres  that  drainage  will  not  reduce  the  water  contents  to  less  than 
about  85  per  cent.,  while  with  60  per  cent,  the  peat  feels  and  looks  merely  damp,  and  at  30  per 
cent,  it  is  o  all  appearances  dry.  The  application  of  heat  is  necessary  to  transform  the  water 
into  vapor,  and  the  process  of  evaporation  is  furthered  by  a  preliminary  breaking  down  and 
disintegration  of  the  tough  cell  walls  of  the  peat  fibres  How  the  pi  oblem  of  ridding  peat  of  the 
water  has  been  attacked  and  solved  is  narrated  below. 

Peat  Bogs  and  Plants  in  Ontario. 

What  Ontario  lacks  in  coal  beds  is  made  up  by  her  wealth  of  peat  bogs,  which  in  extent 
and  wideness  of  distribution  are  probably  not  exceeded  by  tlvse  of  any  other  country  of  equal 
area.  Peat  bogs  of  greater  or  lesser  size  are  conveniently  situated  at  almost  any  point,  both  in 
older  and  newer  Ontario,  and  are  so  common  as  not  to  require  any  attenpt  to  enumerate  them- 
In  t1  e  southern  part  of  the  Province,  bogs,  while  numerous,  are  not  usually  of  commanding 
area,  though  many  are  of  sufficient  size  to  be  the  bisis  of  a  l*'ge  fuel  factory  ;  but  north  of  the 
hei  ht  uf  land,  say  50  miles  south  of  James  Bay,  peat  muskeg  covers  the  face  of  the  earth  for 
hundreds,  perhaps  thousands,  of  square  miles  and  stretches  northwards  along  the  westerly 
shores  of  Hudson's  Bay.  These  northern  reserves  of  carbon  will  no  doubt  some  day  play  an 
important  part  in  the  economy  of  the  Province  ;  but  for  a  long  time  all  the  fuel  which  will 
be  required  may  be  manufactured  from  the  bogs  which,  so  to  speak,  lie  at  our  doors. 

The  reason  for  the  existence  of  so  great  an  extent  of  bog  land  is  found  in  the  climate, 
which  includes  warm  rainy  seasons  of  several  weeks'  duration  twice  a  year  favorable  for  the 
growth  of  peat  bogs,  and  a  winter  season  of  five  or  six  months,  during  which  the  surface  of  the 
bog  is  frozen  over  and  so  preserved  in  statu  quo.  On  the  other  hand  there  are  no  long-con- 
tinued periods  of  drouth  and  heat  to  bring  about  the  {trying  up  and  consequent  termination  of 
the  bog. 

Considerable  variety  exists  in  the  composition  of  bogs,  depending  to  some  extent  upon 
the  nature  of  the  rocks  and  soil  of  the  surrounding  country,  but  chiefly  upon  their  method  of 
origin.  The  greater  number  are  composed  t>t  sphagnum  moss  in  its  many  varit-ties,  some  of 
compact  growths  of  other  species  of  moss,  and  others  of  a  mixture  of  aquatic  plants  with  or 
without  moss,  or  of  the  common  marsh  grasses.  On  all  these  kinds  of  bog,  except  the  last 
mentioned,  evergreen  trees,  such  as  spruce,  cedar  and  pine,  and  occasionally  hardwoods,  grow 
but  do  not  flourish,  except  on  the  elges  an  i  on  the  leas"  submerged  portions  of  the  bogs 

Analyses  of  Ontario  Peats. 
It  is  not  every  bog  that  will  make  good  fuel.  The  choice  of  a  good  bog,  high  in  carbon 
and  low  in  ash,  is  the  first  essential  of  a  successful  peat  factory,  even  more  necessary  than 
shipping  facilities  and  a  well-adapted  process  of  manufacture.  The  two  latter  ma}'  be 
provided  if  wanting,  or  improved  if  faulty,  but  the  bog  is  a  product  of  nature  and  must  be 
accepted  as  it  is.  The  following  table  shows  the  quality  <>f  several  of  the  bogs  on  which  peat 
fuel  plants  have  been  erected  in  Ontario  : 


Bog. 


1.  Welland: 

From  top  to  20  in.  depth 

From  20  in.  to  cLty  bottom  at  42  in 

2.  Beaverton  : 

From  top  to  7  in.  depth   

"      7  in.  to  15  in.  depth 

"    15  in.  to  2(5  in.  depth  

"    26  in.  to  40  in.  (bottom)   


Cremated  on  15  per  cent, 
water  content. 


Volatile 

com- 
bustibles, 
per  cent. 


Fixed 
carbon, 
per  cent. 


59.27 
56.78 

57.13 
67  58 
73.60 
56  93 


21.66 
21  05 

11.67 

10.39 

4.72 

.40 


Ash, 
per  cent. 


4  07 

7.17 

16  20 
-  03 
6  68 

27.67 
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Analyses  of  Ontario  Peats. — Continue,]. 


Bog. 


Water  in 
original 
sample, 

per  cent. 


3.  Perth  : 

Top  5  feet 

li    4     "    

4.  Brunner : 

Top  3  feet , 

5.  Brockville  : 

Upper  stratum,  3  feet 

Part  lower  stratum,  from  3  down  to  5  feet. 

6.  Roiifleau  : 

Lower  stratum,  beneath  surface  growth. . , 

From  stock  pile 

7.  Newinerton  : 

Sample  No.  1 

"       2 

"       3 

"       4 


Calculated  on  15  per  cent, 
water  content. 


Volatile 
com- 
bustibles, 
per  cent. 


87.94 
86.66 
87.62 
90.12 


54.72 
57.81 

60.10 

55  08 
57.15 

58  56 
54.60 
67-99 

56.74 
54  42 
58.70 
58.15 


Fixed 
carbon, 
per  cent. 


Ash, 
per  cent. 


19.85 
18.92 

15.70 

20.62 
13.73 

23  29 
22  44 
11.06 

27.21 
28.61 
24.73 
25.30 


10.43 
8.27 

9.20 

9  30 
14.12 

3.15 
7.96 
5.95 

1.05 
1.97 
1.57 
1.55 


THE    WELLAND    BOG. 

The  Welland  bog  is  situated  in  the  townships  of  Humberstone  and  Wainfleet,  six  miles 
north  of  the  town  of  Welland  and  between  the  Welland  canal  and  its  feeder,  and  is  owned  by^ 
Peat  Industries,  Limited, of  Brantford.  It  covers  an  estimated  area  of  4,000  acres,  or  between 
6  and  7  square  miles,  and  varies  in  depth  from  3  to  7  feet,  averaging  probably  5  feet.  Ic  will 
furnish  over  4.000,000  tons  of  finished  fuel  estimating  1,070  tons  to  the  acre.  Composed  of 
sphagnum  moss,  it  typifies  the  great  majority  of  such  areas  in  this  country.  The  upper  portion 
of  the  bog  consists  of  fresh  or  growing  moss.  This  in  the  course  of  propagation  dies  out  at  the 
roots  with  the  appearance  of  new  growths  above,  the  result  being  a  gradual  accumulation  of 
moss  and  plant  remains.  Proceeding  downward,  the  brown  light  moss  changes  in  color  and 
density  until  at  the  bottom  there  is  an  almost  black,  very  compact  muck,  super-saturated  with 
the  peaty  waters.  These  lower  layers  are  not  decaj'ed,  but  by  chemical  alteration  and  elimina- 
tion of  some  of  the  volatile  constituents  the  percentage  of  carbon  has  been  increased,  and  the 
first  step  taVe-i  towards  the  formation  of  a  future  coal  bed.  Numerous  large  and  small  roots 
are  found  embedded  in  the  peat  from  top  to  bottom,  the  only  remaius  of  a  once  flourishing 
fore3t  of  cedar,  spruce,  and  other  hard  and  soft  woods.  Now  nothing  but  scattered  shrubs  and 
grasses  are  capable  of  subsisting  on  the  surface  of  the  bog.  •  Very  compact,  clean,  greenish  clay 
forms  the  bottom,  the  usual  underlying  bed  of  shell  marl  being  in  this  case  absent.  The  lowest 
six  inches  of  the  bog  contains  too  much  clay  and  other  incombustible  material  to  be  of  value 
for  fuel,  a  fine  silt  having  impregnated  it,  doubtless  through  the  unrestrained  movement  of  the 
waters  in  the  early  days  of  the  bog.  The  remainder  of  the  bog  overlying  this  stratum  is  low  in 
ash,  and  is  quite  suitable  for  fuel.  If  the  6  inches  at  the  bottom  had  been  eliminated  from  the 
simple,  there  would  have  be3n  an  appreciable  decrease  in  the  amount  of  the  ash  shoivn  in  the 
lower  portion  of  the  bog  (see  analysis  in  foregoing  table). 

Many  years  ago  when  the  Welland  canal  an  1  its  feeder  were  under  construction  this  bog 
formed  an  immense  undrained  swamp,  so  full  of  malaria  that  nobody  lived  within  miles  of  it. 
The  unfortunate  laborers  died  in  scores.  Now  all  this  is  changed  By  means  of  the  artificial 
waterway  and  the  county  and  township  ditches,  both  swamp  and  surrounding  country  have 
been  reclaimed  for  habitation,  and  the  locality  is  as  healthful  as  any. 

The  Welland  bog,  described  above,  and  the  Beaverton  bog,  a  description  of  which  is  given 
in  the  following  paragraph,   together  with   the   factories  respectively  belonging   to  them,   are 
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classic  scenes  in  Ontaiio  peat  fuel  manufacturing.  Scores  of  experiments  in  drying  and  bri- 
quetting  processes,  the  two  most  troublesome  of  the  inside  operations,  have  been  conducted  at 
these  places,  tests  of  machinery  and  presses  having  been  carried  on  at  Wei  land  for  nearly 
twelve  years,  and  at  Beaverton  for  about  half  that  time. 

THE    BEAVERTOX    BOG. 

This  bosr  covers  an  area  of  about  100  acres  in  the  township  of  Thorah,  Ontario  county, 
adjoining  the  village  of  Beaverton,  and  is  owned  by  Mr.  Alexander  Dobson  of  that  place.  It 
is  composed  of  the  dead  and  blackened  remains  of  rushes,  grasses,  weeds  and  other  aquatic 
growths,  with  practically  no  moss  except  a  stratum  of  a  few  inches  in  width  at  the  bottom.  In 
depth  it  measures  about  40  inches,  but  of  this  only  the  upper  26  inches  is  fit  for  manufacture 
into  briquettes,  the  lower  14  inches  resting  on  the  sand  and  marl  bottom  containing,  as  the 
analysis  shows,  too  high  a  percentage  of  incombustible  material  to  be  of  value  for  saleable 
fuel.  It  is  consequently  left  for  subsequent  removal  to  be  consumed  in  the  works.  The 
analysis  figures  of  this  bog  show  that  in  peat  beds  the  percentage  of  fixed  carbon  does  not 
always  increase  with  the  depth.  The  advisability  is  also  shown,  in  order  that  a  product  of 
uniform  quality  may  be  obtained,  of  excavating  the  peat  from  top  to  bottom  at  one  time  ;  or 
if  this  is  not  possible,  of  mixing  that  from  various  levels.  In  this  way  a  thin  bed  containing 
too  much  ash  may  be  utilized,  provided  the  other  strata  are  of  good  quality.  This  is  illustrated 
in  Mr.  Dobson's  practice  on  the  Beaverton  bog.  The  uppermost  layer  of  peat  7  inches  thick 
contains  over  16  per  cent,  of  ash,  which  is  certainly  high  ;  yet  after  being  mixed  with  8  inches 
containing  7.03  per  cent,  and  11  inches  containing  6.68  per  cent,  respectively,  a  good  fuel  is 
produced,  showing  less  than  10  per  cent,  of  ash.  This  bog,  though  not  of  large  extent,  admits 
of  easy  drainage,  and  is  remarkably  free  from  buried  stumps,  roots  or  timber  of  any  kind.  It 
has  therefore  formed  an  admirable  arena- for  the  evolution  and  testing  of  mechanical  methods 
of  performing  the  necessary  field  operations,  in  the  devising  and  application  of  which  no  less 
than  in  the  invention  of  apparatus  for  the  drying  and  briquetting  of  peat,  Mr.  Dobson  has 
shown  much  ingenuity. 

THE    PERTH    BOG. 

The  Perth  bog,  or  No.  3  in  the  foregoing  table,  lies  in  the  township  of  Drummond,  about 
a  mile  and  a  half  north  of  the  town  of  Perth  and  half  a  mile  from  the  Canadian  Pacific  railway. 
It  is  kuown  locally  as  the  "blueberry  marsh,''  and  is  roughly  estimated  to  cover  an  area  of 
2,000  acres,  of  which  the  Lanark  County  Peat  Fuel  Company  of  Perth  owns  a  small  portion, 
comprising  some  35  acres.  This  was  formerly  ploughed  and  cultivated  for  grass,  so  that  from 
the  surface  down  all  is  now  rich,  black,  crumbly  peat.  It  bears  a  dense  growth  of  willow 
bushes,  while  on  the  next  lot  and  in  the  middle  of  the  bog,  a  small  forest  of  stately  hardwood 
trees  flourishes.  This  seemed  so  remarkable  that  a  number  of  soundings  were  made  of  the 
ground  on  which  the  trees  stood,  the  result  being  to  prove  that  they  were  actually  growing  on 
peat  of  considerable  thickness.  The  average  depth  of  the  bog  is  between  8  and  10  feet.  The 
peat  is  composed  of  the  remains  of  grasses,  both  fine  and  coarse,  large-stemmed  weeds  and 
aquatic  plants,  well  preserved,  but  with  an  almost  entire  absence  of  moss.  Fallen  logs  and 
roots  are  plentiful,  but  do  n<  t  interfere  with  excavating  operations,  except  when  near  the 
surface,  as  when  deeply  buried  they  are  so  completely  waterlogged  that  the  spade  cuts  through 
them  nearly  as  easily  as  through  the  peat  itself.  But  exposed  to  the  air,  the  timber  in  a  short 
time  turns  tough  and  very  hard. 

The  company  has  partly  ditched  the  bog,  and  installed  a  plant  for  making  peat  fuel, 
including  a  dryer  and  a  briquetting  press  of  the  Dickson  or  open-tube  type,  but  tor  various 
reasons  little  practical  success  has  attended  its  operations. 
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THE  BRU.VXER  BOG. 
The  Brumier  bog  lies  in  the  township  of  Ellice  in  the  county  of  Perth,  and  is  traversed 
by  the  line  of  the  Grand  Trunk  railway.  It  covers  an  area  of  about  2.000  acres  of  which 
1,300  acres  are  held  under  lease  by  the  Stratford  Peat  Company,  Limited,  the  peat  plant 
erected  in  the  middle  of  the  bog  beside  the  G.  T.  E.  tracks  being  about  2  miles  south  of  Brunner 
station,  or  9  miles  north  of  Stratford  The  bog  is  of  the  true  moss  variety,  but  differs  from 
most  bogs  of  the  kind  in  that  the  moss  is  of  the  genus  hypnum.  Marked  variations  in  quality 
characterize  the  bed,  the  upper  foot  or  so  yielding  a  brown  to  black,  fairly  compact  muck  higher 
in  carbon  than  the  beds  below.  Next  comes  an  8-inch  stratum  of  bluish-black  dense  peat  devoid 
of  vegetable  fibre,  but  containing  charred  fragments  of  surface  shrubs — evidences  of  fiie  in 
by- gone  times.  From  here  to  a  depth  of  3  feet  from  the  surface  more  brown  peat  occurs,  which 
is  then  succeeded  by  a  dark  bronze-colored  mass  with  fibre  almost  as  distinct  and  fresh,  except 
for  the  hue,  as  when  living,  and  not  much  more  compact.  This  material  is  said  to  extend  to 
the  bottom  of  the  bog,  the  total  depth  of  which  is  6  to  10  feet.  Probably  only  the  upper  3  feet 
will  prove  of  value  for  fuel  purposes.  Many  stumps  are  embedded  in  the  bog,  while  over  the 
surface  a  forest  of  upturned  pine  sumps  is  scattered,  the  labor  of  clearing  the  ground  of 
which  will  be  in  part  compensated  by  their  value  as  fuel,  billows  have  densely  over-grown 
several  extensive  areas  of  the  bog,  and  over  all  of  the  remaining  surface  tall  weeds  flourish. 

The  company  put  in  a  plant  for  making  peat  fuel,  the  drying  machine  being  a  modification 
of  the  Simpson  apparatus,  and  the  press  a  Dickson  one,  which  appeared  to  work  satisfactorily, 
making  briquettes  2  inches  or  2|  inches  in  diameter  as  desired.  Owing  to  the  large  number  of 
stumps  and  roots  on  the  ground,  harrowing  is  the  method  employed  for  harvesting  the  peat. 
A  quantity  of  fuel  was  produced,  but  a  fire  in  the  works  about  the  end  of  1902  interrupted 
the  operations.  These  have  since  been  resumed,  and  some  alterations  made  in  the  apparatus, 
including  the  substitution  of  a  Dobson  press  for  the  open-tube  one  formerly  employed. 
Shipping  facilities  are  unusually  good,  a  switch  from  the  Grand  Trunk  railway  running  into 
the  plant,  and  cars  can  be  loaded  by  conveyors  leading  directly  from  the  press. 

An  interesting  fact  was  noted  in  connection  with  the  operations  here.  Air  dried  peat  cut 
and  stacked  on  the  bog  several  years  ago  was  drawn  in  last  summer  (1902)  in  as  dry  a  st*te, 
except  for  the  outside  of  the  piles,  as  when  first  gathered.  The  unusually  heavy  and  prolonged 
rains  of  1902,  which  hampered  peat-making  everywhere  in  Ontario,  had  penetrated  the  heaps 
only  for  about  30  inches,  and  where  the  covering  was  of  fine  or  broken  peat,  only  the  outside 
6  inches  was  wetted.  It  will  be  an  important  economy  if  it  is  found  that  the  .supply  of  air- 
dried  peat  for  winter  manufacture  can  be  stored  without  having  to  provide  sheds  or  other  cover- 
ing for  it. 

THE    BROCKVILLE    BOG. 

Bog  No.  5  in  the  list  lies  two  miles  north  of  Brockville,  in  the  township  of  Elizabethtown, 
Leeds  county,  and  is  reached  by  a  branch  of  the  Grand  Trunk  railway,  which  skirts  its  north- 
easterly edge.  It  covers  some  1400  acres  in  rectangular  area,  and  occupies  a  basin  with  clay  and 
gravel  bottom.  Soundings  taken  from  the  edge  toward  the  centre  increase  in  depth  to  40 
feet  and  probably  upwards.  The  upper  3  feet  is  composed  of  the  remains  of  grasses,  grass 
roots  and  slender  aquatic  plants,  and  but  little  moss  could  be  detected.  Scattered  patches  of 
moss  of  the  genus  sphagnum  occur,  however,  apparently  increasing  toward  the  central 
portion  of  the  bog  which  is  still  submerged.  The  upper  stratum  of  3  feet  is  of  uniform 
quality  throughout,  and  of  high  fuel  value.  At  this  depth  a  sharp  change  takes  place  both 
in  the  character  and  quality  of  the  peat.  A  dark  brown  plastic  bed  or  stratum  comes  in 
here  which  is  said  to  extend  to  the  bottom  of  the  bog.  It  is  dense  and  finely  stratified,  and 
except  for  occasional  minute  fragments  of  plant  roots,  vegetable  fibre  is  entirely  absent,  the 
"whole  presenting  a  uniform,  smooth  surface  when  torn  or  cut.  On  thin  edges  it  is  translucent. 
When  dried  the  color  changes  from  brown  to  black,  but  at  a  distance  has  a  grayish  cast,  from 
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the  minute  particles  of  incombustible  material  de^seminated  throughout  the  mass,  some  of 
which  are  quartz  grains.  The  texture  of  a  specimen  while  being  dried  passes  into  a  rubber- 
like consistency,  and  finally  becomes  quite  hard  and  brittle,  splitting  along  the  lines  of  lamin- 
ation and  curling  up  at  the  edges  As  the  analysis  in  the  foregoing  table  shows,  this  lower 
bed  is  much  inferior  to  the  upper  one  for  fuel  purposes,  being  higher  in  ash  and  lower  in  car- 
bon. The  surface  of  the  bog  is  heavily  covered  with  grass  and  shrubs,  and  stumps  of  ever- 
green trees,  such  as  spruce,  tamarack  and  cedar,  the  remains  of  a  dense  forest  some  time  ago 
cut  down. 

Considerable  ditching  was  done  by  a  local  company  and  peat  works  erected,  the  plant  con- 
sisting of  two  60-h.  p.  boilers,  a  horizontal  engine,  two  Dickson  briquetting  presses,  and  a 
Dickson  dryer.  This  dryer  followed  original  designs,  but  unfortunately  proved  unsuccess- 
ful. It  differed  entirely  both  in  principle  and  construction  from  the  dryers  now  in  use.  Since 
these  short  first  trials  the  works  have  remained  idle,  and  the  property  has  been  transferred  to 
the  Peat  Industrie0,  Limited,  Brantford. 

THE    RONDEAU    BOG. 

The  Rondeau  bog,  or  No.  6  in  the  list,  bordsrs  on  Rondeau  harbor,  a  lake-like  bay  on  the 
shore  of  lake  Erie,  in  the  county  of  Kent  It  extends  along  the  water-front  a  distance  of 
several  miles  and  has  a  width  of  <  ne-quarter  to  one-half  a  mile.  Wide  but  low  sand  bars 
separate  the  bog  from  the  waters  of  the  harbor.  It  occupies  an  area  of  about  1500  acres  in 
the  township  of  Harwich.  The  Western  Peat  Fuel  Company,  Limited,  of  Chatham,  own  328 
acres  of  the  bog,  on  which  they  have  erected  a  peat  factory  and  installed  the  necessary 
machinery.  The  depth  of  the  peat  is  markedly  variable,  ranging  from  1  foot  to  30  feet  within 
short  distances,  leading  to  the  belief  that  a  series  of  sandbars  underlies  the  bog  similar  to 
that  which  now  divides  it  from  the  lake,  in  the  quiet  waters  behind  which  grew  and  accumu- 
lated the  plants  whose  decay  resulted  in  the  present  bog.  The  upper  stratum  consists  of  a 
light  brown,  intricately  inter'acing  mass  of  minute  plant  roots,  quite  different  in  texture  from 
the  peat  of  a  moss  bog.  Lower  down  the  color  deepens,  and  a  coarser  flora  appears  ;  no  doubt 
the  remains  of  a  growth  entirely  aquatic  and  submerged.  The  upper  portion  is  not  sufficiently 
dense  for  comprtssion  into  good  briquettes,  but  farther  down  the  peat  is  fairly  dense  and 
good.     The  first  two  analyses  in  the  above  table  were  furnished  by  the  secretary  of  the  company. 

A  railway  filling  guards  one  side  of  the  bog,  a  farmer's  dike  another  and  the  company's 
dikes  the  remainder,  but  all  proved  ineffectual  to  exclude  the  waters  of  lake  Erie  when  their 
level  rose  in  1902.  Just  when  the  company  had  everything  ready  to  begin  operations  the  bog 
was  flooded  and  work  had  to  be  suspended.  A  pumping  station  was  built  on  the  bog  earlier  in 
the  operations  to  keep  down  the  water,  and  this  will  be  used  to  unwater  the  bog  again  as  soon 
as  the  outside  lake  lowers  to  normal  level.  A  ditch  2000  feet  long,  3  feet  deep,  and  30  feet 
wide  has  been  dug,  which  will,  by  forming  a  drainage  channel,  assist  in  keeping  the  bog  dry. 
There  is  a  complete  absence  of  root3  or  trees  of  any  kind,  and  consequently  mechanical  meth- 
ods of  removing  the  peat  may  be  conveniently  employed. 

RONDEAU  PEAT  WORKS. 
The  works  erected  by  the  company  on  a  rise  of  clay,  which  comes  nearly  to  the  surface 
towards  the  interior  of  the  bog,  show  much  judgment  in  design  and  arrangement,  as  will  bo 
seen  from  the  illustration, and  may  be  here  briefly  described.  One  main  brick  building  60  by  60 
feet  in  plan  with  steel  trussed  roof  of  sheet  iron  and  cement  floors  has  been  div'ded  by  brick  walls 
into  dryer  room,  press  room,  engine  room,  and  storage  bins  for  the  dried  peat,  and  is  entirely 
fire  proof.  The  boiler  room,  also  of  brick,  is  annexed  and  is  contained  in  the  shed  where  the 
peat  for  fuel  purposes  is  stored.  At  the  side  of  these  is  built  a  storehouse  for  air  dried  peat 
120  feet  long,  28  feet  wide,  and  20  feet  high  to  the  eaves  or  tram  track.  A  short  distance 
away  is  another  building  in  which  200  tons  of  peat  briquettes  can  be  stored,  and  from  which 
fuel  can  be  loaded  in  the  farmers'  wagons  on  one  side  and  into  railway  cars  on  the  other. 
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The  process  of  manufacture  includes  methods  and  machines  of  both  Welland  and  Beaver- 
ton  designs.  An  endless  cable  hauls  the  air-dried  peat  into  the  storing  sheds  in  cars  carrying 
V-shaped  balanced  side-dumping  boxes  ;  from  the  shed  it  is  elevated  into  a  large  hopper  over 
the  breaker,  which  is  of  somewhat  different  construction  from  the  other  machines  for  the  same 
purpose  d(  sciibed  in  this  report.     The  fingers  on  the  periphery  of  the  revolving  cylinder  work 


between  corresponding  fingers  projecting  from  the  interior  circumference  of  the  casing,  the 
two  systems  interlocking  as  closely  as  possible.  The  drum  makes  800  revolutions  per  minute, 
and  the  effect  is  to  disintegrate  the  peat  into  a  light  pulpy  mass  most  suitable  for  drying,  and 
yet  with  fibres  sufficiently  intact  to  compress  into  a  very  coherent  briquette.  The  machine 
appears  to  be  well  adapted  to  tear  apart  the  mass  of  interwoven,  tough  and  yet  minute  fibres  of 
this  class  of  peat  without  shattering  the  plant  cells,    which  in    this   case  are  of   fairty  compact 
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structure  and  not  merely  water  receptacles,  and  the  consumption  of  power  is  moderate.  The 
dryer  is  an  improved  Simpson,  and  the  briquetting  press  is  of  the  Dobson  type,  manufactured  by 
the  Peat  Machinery  Supply  Company  of  Beaverton. 

All  elevators  and  conveyors  are  tightly  boxed,  and  each  part  of  the  works  is  partitioned  off 
from  the  rest  so  that  dust-raising  is  not  only  minimized,  but  confined  to  its  source.  The  fire- 
doors  of  boiler  and  dryer  being  side  by  side  with  but  a  brick  wall  between,  one  man  is  able  to 
keep  the  fires  going  in  both,  and  one  engineer  will  attend  to  both  engine  and  press.  Another 
man  will  distribute  and  dump  the  in-coming  cars  of  air-dried  peat,  and  this  man,  the  fireman, 
the  engineer  and  the  foreman  constitute  the  entire  inside  working  force.  The  output  is 
expected  to  be  15  tons  fuel  per  ten  hours,  or  30  tons  working  day  and  night  shifts. 

The  co?t  of  erecting  these  works,  together  with  other  charges  for  bringing  the  whole  to 
completion,  have  been  furnished  by  Mr.  J.  L.  Scott,  manager  and  secretary-treasurer  of  the 
company. 

Buildings §  6,872.17 

Plant,   except  briquetting  press .       8,820.59 

Briquetting  press 2,000.00 

Tramway 943.19 

Expense  account 2,864 .  17 

Bog 3  671 .  60 

Railway  spur 533 .  74 

Charter  for  company 400 .  00 

Total    827,986.15 

THE    NEWIXGTON    BOG. 

The  Newington  bog,  No.  7  in  the  above  table,  is  a  large  muskeg  20  miles  northeast  of 
Cornwall,  or  2  miles  south  of  the  village  of  Newington  on  the  Xew  York  and  Ottawa  railway. 
It  covers  an  area  of  about  1,200  acres  in  the  township  of  Osnabruck  in  the  county  of  Stormont. 
Dominion  Peat  Pro  lucts,  Limited,  of  Brantford,  have  purchased  1,000  acres  of  this  bog  and 
are  erecting  a  peat  fuel  plant,  a  description  of  which  is  given  below. 

Several  varieties  of  sphagnum  moss  combine  to  form  the  body  of  the  deposit,  the  upper- 
most 2  feet  of  which  is  alive  showing  various  shades  of  light  yellow,  green  and  red.  This 
stratum  is  valueless  for  fuel,  but  would  make  excellent  moss  litter.  A  sturdy  forest  of  spruce 
li  mrishes  on  the  edges  of  the^bog,  but  quickly  dwarfs  and  thins  out  towards  the  interior. 
The  central  areas  are  composed  of  small  lakes  and  ponds — deep,  soft  masses  of  impene- 
trable ooze.  The  average  depth  of  a  section  a  mile  wide  was  found  by  soundings  to  be 
about  25  feet,  ranging  from  20  feet  at  the  sides  to  27  feet  in  the  centre.  The  analyses  given  in 
the  above  table  were  furnished  by  the  company,  and  show  the  peat  to  be  of  unusually  fine  qual- 
ity, being  rich  in  carbon  and  poor  in  ash.      It  should  make  the  best  of  fuel. 

The  Process  of  Making  Peat  Fuel. 

The  three  divisions  in  which  may  be  grouped  the  various  operations  comprised  in  making 
peat  fuel  by  what  we  may  call  the  Canadian  process,  are  (1)  Excavating,  (2)  Drying,  (3) 
Compressing.  Various  methods  are  adopted  of  carrying  on  all  these  operations,  according  to 
the  nature  of  Jthe  bog  and  other  controlling  circumstances  ;  but  it  cannot  be  too  strongly 
stated  that  the  crux  of  the  manufacture  lies  in  drying  the  raw  material.  The  difficulty  consists, 
not  merely  in  getting  rid  of  the  water,  but  in  getting  rid  of  it  at  reasonable  cost.  It  is  at  this 
point  that  numberless  promising  processes  have  broken  down,  and  it  is  this  essential  feature 
of  manufacture  that  requires  unceasing  vigilance  on  the  part  of  the  peat-maker   if  his  product 


Dickson's  peat  briquetting  ]iress. 


Beaverton  peat  bog  and  works. 
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Perth  peat  bo^. 


Perth  peat  '.vorks. 
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Newington  peat  bog;  near  margin. 


Newington  peat  bog;  central  area. 


i  tping  and  raking  peat. 
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Anrep's  peat-milling  machine,  opened  to  show  construction. 
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Anrep's  peat-milling  machine  at  work. 
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Dobson's  peat  excavator  ;  front  view. 


Dobson's  i  eat  exccvator ;  >i<le  view. 
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Dobson's  improved  peat  excavator. 


Dobson's  peat  gatherer. 
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Dobson's  peat  briquetting  pr< 


Fresh  from  press. 


DobsorTpeat  briquettes 


VJter  transportation  by  railway. 
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Peat  briquettes  made  by  Dickson  process. 


Lanjfe,  Jenson  &  Coy's  peat  stove. 


Fire-bax  for  burning  peal  under  steam  boilers. 


[28] 


1902  Peat  Fuel:  Its  Manufacture  and  Use  209 


is  to  be  satisfactory.  In  describing  the  manufacture  of  peat  fuel,  it  has  been  thought  that  a 
a  more  intelligible  account  would  be  given  if  the  several  steps  were  taken  up  in  order  and  the 
various  methods  of  accomplishing  them  dealt  with,  than  if  a  detailed  description  were  at- 
tempted of  a  number  of  peat  factories,  in  which  different  means  of  doing  the  same  work  are 
employed.  In  this  way  the  disadvantage  of  unnecessary  repetition  will  be  avoided,  and  em- 
phasis laid  on  the  process  rather  than  on  the  plant.  Wherever  practicable,  the  cost  of  the 
several  operations  is  given. 

WET    AND    DRY    BOGS. 

Peat  bogs  are  of  two  classes,  wet  and  dry.  In  a  permanently  wet  bog,  the  peat  is  sub- 
merged in  water  which  does  not  admit  of  being  drained  away.  The  method  of  recovering  peat 
from  such  a  bog  may  be  seen  by  the  plan  adopted  near  Kirkfield  in  Eldon  township, 
Victoria  county,  three  miles  west  of  Victoria  Road  station,  which  was  worked  in  1900  and  15)01 
by  the  Trent  Valley  Peat  Fuel  Company, Limited,  of  Peterborough.  The  b«.g  is  situated  on  the 
route  of  the  Trent  Valley  canal  and  covers  about  10  square  miles  in  one  immense  muskeg  on 
both  sides  of  the  canal.  The  water  lies  flush  with  the  surface  of  the  mass,  and  the  depth  of 
the  peat  is  from  4  to  50  feet.  A  dredge  floating  on  the  bog  excavated  the  peat  in  trenches 
and  then  followed  into  the  paths  thus  cut  for  itself  with  scow?  .ittending,  each  carrying  a  num- 
ber of  boxes  of  about  2  cubic  yards  capacity  into  »\  Inch  to  load  the  peat.  The  scows  were 
towed  to  the  terminal  of  an  aerial  tramway,  over  which  the  boxes  were  conveyed  to  the  works 
about  500  yards  away,  where  the  saturated  peat  was  dumped  into  the  hopper  cf  a  root  extrac- 
tor and  disintegrating  machine,  from  which  it  issued  as  a  fragmentary  muck  with  the  fibres 
pretty  well  broken  or  fractured  in  preparation  for  the  drying  process  which  followed. 

Another  method  of  extracting  peat  from  a  wet  bog,  is  the  one  proposed  to  be  put  in  prac- 
tice by  Dominion  Peat  Products,  Limited,  of  Brantford,  on  the  bog  near  Newington,  in  the 
County  of  Stormont,  above  described,  where  a  peat  fuel  plant  is  now  in  course  of  construction. 
A  German  machine,  known  as  the  Brosowski  or  Jasenitzer  Peat  Digger,  will  cut  and  lift  out 
cubical  blocks  of  peat  3  feet  long  by  1  foot  wide  and  1  foot  deep,  by  means  of  a  rectangular 
knife,  which  is  dtiven  or  forced  down  into  the  peat.  The  same  knives  raise  the  mass  and  dump 
it  into  a  conveyor,  which  transports  it  to  the  works.  The  digging  continues  in  the  same  place 
to  a  depth  of  25  feet,  the  limit  of  the  machine,  when  it  is  moved  sideways  and  begins  on  the 
next  section  of  the  bog.  Hand  power  alone  is  used.  This  digger  is  said  to  be  in  successful 
operation  in  European  countries. 

DITCHING    A    DRY    BOG. 

For  "  dry"  bogs,  different  methods  are  required.  The  word  "dry,"  as  applied  to  a  ptat 
bog,  does  not  mean  the  absence  of  water,  but  rather  that  the  bog  is  not  submerged  and  is  cap- 
able of  being  dra;ned.  The  first  thing  to  be  done  is  to  get. rid  of  the  surplus  water,  for  which 
purpose  drains  or  ditches  must  be  dug.  At  the  Welland  bog,  already  spoken  of,  the  follow- 
ing system  has  been  adopted  :  Two  or  more  parallel  drainage  ditches  are  run  through  the 
length  of  the  bog,  660  feet  apart  and  10  feet  wide.  They  are  sunk  through  the  peat,  which  is 
about  4^  feet  deep,  and  to  a  depth  of  2  feet  or  more  into  the  clay  underlying  the  bog,  and 
conduct  the  water  to  the  county  ditch  with  which  they  connect.  A  series  of  cross  ditches  is  now 
run  at  right  angles  to  the  first,  intersecting  them  at  intervals  of  50  feet,  until  a  plot  or  working 
area  660  feet  square  or  10  acres  in  extent  has  been  ditched  and  drained.  Cross  ditches  100  feet 
apart  would  probably  be  as  effective,  and  would  certainly  leave  the  surface  of  the  bog  less  cut 
up  and  in  better  condition  for  subsequent  operations.  Two  main  ditches  660  feet  long,  10  feet 
wide  and  6  feet  deep,  and  13  cross  ditches  3  feet  wide  by  b\  feet  deep  being  dug  for  every 
10-acre  plot,  it  follows  that  8,170  cubic  yards  of  material  is  removed  per  10  acres.  The 
equivalent  per  acre  is  817  cubic  yards  which  at  the  contract  price  of  6  cents  per  yard,  cost 
14  M. 
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§49  per  acre  for  ditching.    As  one  foot  of  the  top  of  this  bog  is   moss,  valueless  for  fuel,  and  6 
inches   at  the  bottom  contains   too   much   ash,  but  3  feet  remains  for  good  fuel,  with  which 
thickness  the  bog  it  is  estimated  will  yield  645  tons  finished  fuel  per  acre.      The  cost  of  ditch 
ing  the  Welland  bog  is  therefore  equal  to  $0.0759  per  ton. 

Physical  conditions,  to  a  large  extent,  govern  the  expense  of  ditching,  and  at  the  Beaverton 
bog  the  expense  is  considerably  less.  A  few  main  drains  400  to  600  yards  apart,  and  cross 
ditches  100  feet  apart,  are  all  that  is  necessary,  involving  420  feet  of  ditching  per  acre.  It  was 
ascertained  that  a  man  at  a  wage  of  $1.40  per  day  can  shovel  26  cubic  yards  of  peat  per  day,  so 
that, these  ditches  being  3  feet  wide  and  3  feet  deep,  140  cubic  yards  per  acre  are  removed  at  a 
cost  of  §7.53.  An  acre  of  this  bog  2£  feet  deep  will  yield  535  tons  finished  fuel,  and  the  cost 
of  ditching  the  bog  per  ton  of  fuel  is  therefore  80.0141. 

At  nearly  all  of  the  othei  bog?  in  the  Province  where  peat  fuel  manufacture  has  been 
attempted,  drainage  has  been  necessary,  the  expense  per  acre  varying  with  the  depth  and 
size  of  the  drains. 

CLEARING  THE  SURFACE. 

After  draining,  the  light,  growing  or  undecomposed  moss  is  removed,  together  with  pro- 
truding stumps  and  roots  of  trees,  and  a  level  surface  is  prepared  for  the  digging  or  excavating 
process,  which  comes  next  in  order. 

In  some  European  countries  the  moss  is  manufactured  into  litter  for  bedding  cattle  and 
horses,  for  which  its  high  powers  of  absorbing  moisture  render  it  peculiarly  suitable.  An 
attempt  was  made  at  the  Welland  bog  some  years  ago  to  establish  a  moss  litter  industry, 
but  though  there  was  no  difficulty  in  preparing  a  first-class  article,  the  business  languished 
and  did  not  succeed,  presumably  through  lack  of  demand. 

On  a  10-acre  plot  at  Welland  $25  was  paid  for  extracting  stumps  and  roots,  and  $50  for 
removing  the  covering  of  moss.  For  one  acre,  the  cost  therefore  was  $7.50,  or  SO. 0116  per  ton 
of  finished  fuel.  The  moss  and  roots  are  allowed  to  dry  in  the  air  and  are  subsequently  used 
for  fuel  at  the  peat  works.  At  Beiiverton,  the  cost  of  clearing  the  bog  is  estimated  at  SO. 0052 
per  ton  of  briquettes. 

LAYING  DOWN  TRAMWAYS. 

The  bog  being  drained,  levelled,  and  sufficiently  consolidated  to  be  worked,  the  layuiu'  of 
light  tramways  on  which  to  haul  the  peat  into  the  factory  is  the  next  preliminary.  The  tracks 
are  sometimes  laid  along  the  ditches,  as  on  the  Welland  bog,  in  order  to  bring  the  trucks  on  a 
level  with  the  surface  and  so  facilitate  loading  ;  but  this  is  a  temporary  advantage  only, 
for  as  the  peat  is  removed  the  height  of  the.  b  jg  decreases.  It  is  more  satisfactory  to  lay  them 
on  the  surface,  where  they  may  be  quickly  shifred  to  any  place  or  in  any  direction  desired. 
The  bottom  of  the  ditch  is  too  wet  and  soft  for  the  tram  horse,  which  is  obliged  to  walk  along 
the  top,  pl-iying  havoc  with  the  crumbling  sides  of  the  trench. 

At  Welland  a  track  runs  down  each  of  the  13  cross  ditches  in  a  10-acre  plot,  involving  the 
laying  of  860  feet  of  track  per  acre.  The  track  being  constructed  in  short  sections  is 
easily  and  quickly  handled,  two  men  at  $1.20  laying  300  feet  per  day.  The  cost  of  track-laying 
therefore  amounts  to  $6.86  per  acre  or  $0.0106  per  ton  of  finished  fuel. 

At  Beaverton  a  single  tram  line  is  constructed  down  the  centre  of  each  100-foot  section, 
leaving  a  50-foot  strip  of  bog  on  either  side.  About  400  feet  of  track  per  acre  is  required, 
the  cost  of  laying  which  is  83.73,  or  $0.0070  per  ton  of  finished  fuel.  The  ordinary  method  of 
hauling  the  peat  is  by  horse,  but  at  Beaverton  the  motive  power  is  electricity. 
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HARVESTING    THE    PEAT    AT    WELLAXD. 

Usually  the  first  step  in  the  actual  harvesting  or  gathering  of  the  p3at  is  to  run  an  ordi- 
nary farm  harrow  over  the  surface  and  expose  a  thin  covering  of  peat  to  the  action  of  the  wind 
and  sun.  This  is  the  plan  perforce  employed  where  stumps  and  roots  are  numerous,  as  on  the 
Welland  bog.  In  the  main  it  answers  very  we'l,  but  one  disalvantige  it  p  assesses  is  that 
successive  strata  in  the  bog  being  often  of  varying  composition,  differing  in  [  i-oportion  of  ash 
and  in  other  ways,  the  peat  product  will  not  be  of  uniform  qualify.  Provision  may,  however, 
easily  be  made  for  mixing  these  d  fferent  strvta  by  stacking  them  in  large  heaps,  from  which  the 
supplies  for  manufacture  will  be  drawn.  By  harrowing  the  ground  twice  on  each  occasion,  a 
layer  of  peat  from  H  tc  2  inches  deep  is  exposed,  the  work  being  done  by  the  tram  horse  and 
driver  during  spare  intervals,  and  occupying  about  one-quarter  of  their  time.  Man  and  horse 
are  paid  at  the  rate  of  $1.75  per  day.  When  dried  down  to  a  water  content  of  about  45  per 
cent,  the  peat  is  scraped  by  hand  over  to  the  tram  roads  and  loaded  into  the  cars  by  3  men, 
each  of  whom  is  paid  §1.20  per  day.  At  the  factory  or  stock  pile  another  man  helps  the 
driver  unload  the  cars,  which  are  not  self-dumping.  These  men  will  in  one  day  wirh  fair  dry- 
ing weather  harrow  and  scrape  over  an  area  of  48,700  squire  feet,  or  1.118  acres.  The  average 
depth  of  air-dried  peat  removed  at  each  scraping  is  about  Uiree-quarters  of  an  inch,  which 
gives  an  output  of  3,044  cubic  feet  for  the  above  area,  or  2,722  cubic  feet,  per  acre.  A  cubic 
foot  of  peat  in  the  air-dried  condition,  containing  45  per  cent,  water  weighs  on  the  average 
about  24  lb.  Therefore  2,722  cubic  feet  weigh  about  32  tons,  equal  to  21  tons  finished  fuel 
containing  15  per  cent,  water.  The  items  of  cost  in  connection  with  this  part,  of  the  field 
opera1  ions  when  summed  up  are  as  follows  : — 
For  one  day. 

1  horse  and  driver $1.75 

3  scrapers  and  loaders,   at  31-20   ....    3 .60 

1  unloader 1 .  20 

Total $6.55 

This  sum  representing  the  cost  p^r  day  of  harvesting  1.118  acres,  the  cost  per  day  per 
acre  is  35.858,  or  30.279   per  ton  of  finished  fuel. 

The  cost  of  field  operations  at  the  Welland  plant  may  now  be  tabulated  as  follows,  per  ton 
of  finished  fuel  : 

Ditching §0.0759 

Clearing 0.0116 

Track-laying 0.0106 

Harrowing,  scraping  and  tramming  in 0.2790 

Total 30.3771 

THE  DOBSON  MECHANICAL  EXCAVATOR. 
The  Beaver. on  method  of  excavation  is  entirely  different.  After  the  bog  is  drained  and 
levelled,  a  mechanical  and  electrically  driven  digger  is  set  at  work,  which  travels  slowly  up  and 
down  one  or  both  sides  of  the  area  under  rem  >val,  the  excavating  device  working  in  the  side  or 
wall  of  the  ditch.  A  good  idea  of  the  excavator  may  be  had  from  the  accompanying  illustrations . 
It  consists  of  a  platform  7  feet  wide  by  10  feet  long,  mounted  on  four  wood-faced  wheels,  the 
front  pair  being  the  drivers  and  measuring  33  inches  in  diameter  and  18  inches  face,  and 
the  rear  wheels  being  22  inches  in  diameter  and  18  inches  face.  The  large  superficial  area  of 
these  wheels  is  necessitated  by  the  softness  of  the  bog  surface.  A  10-h.P,  electric  motor 
operates  by  belting  and  gear  wheels  all  the  machinery  and  at  the  same  time  propels  the  carriage 
forward  at  the  desired  speed.     Overhanging  the  ditch  on  the  right  hand  side  is  the  combined 


212  bureau  of  Mines  Report  No.  5 


excavating  and  elevating  mechanism  which  is  free  to  swing  in  a  vertical  plane  about  the 
upper  sprocket  wheel  shaft,  and  may  be  raised  or  lowered  according  to  the  depth  of  cut  to 
be  made,  the  maximum  depth  being  4  feet.  Tt  consists  of  an  endless  chain  which  travels  dow  n  the 
outside  and  up  the  inside  of  the  elevator  box,  and  which  is  set  alternately  with  a  row  of 
cutting  teeth  and  a  sharp-edged  plate.  It  serves  the  doable  purpose  of  scraping  off  a  thin  slice 
of  peat  and  elevating  it  to  a  conveyor  running  across  bhe  front  of  the  carriage.  At  the  opposite 
side  the  distributor,  a  partially  hooded  paddle  wheel  revolving  at  a  high  velocity,  catches  the 
stream  of  fragments  and  showers  them  over  the  surface  of  the  bog  to  a  distance  of  30  to  50 
feet,  or  as  far  as  the  tramway  running  down  the  centre  of  the  section  is  which  the  excavator  is 
working.  Each  such  shower  of  peat  forms  a  deposite  about  half  an  inch  thick,  consisting  of 
finely  divided  fragments,  which  are  in  excellent  condition  to  be  dried  by  wind  and  sun.  The 
machine  travels  at  the  rate  of  3  to  3.5  feet  per  minute.  The  workable  depth  of  the  Beaverton 
brg  being  2.2  to  2.5  feet,  the  quantity  of  peat  handled  by  the  excavator  is  7.5  cubic  feet  per 
minute,  or  4,500  cubic  feet  per  day  of  10  houis.  A  cubic  foot  of  peat  in  the  bog  weighs  56  lb., 
consequently  the  machine  raises  126  tons  of  wet  peat  per  day,  equivalent  to  22  tons  of  finished 
peat  containing  15  per  cent,  water.  Heavily  insulated  transmission  wires  trail  over  the  bog 
behind  '.he  carriage  fiom  a  central  point  in  the  field  and  convey  the  electric  current  to  the 
motor.  One  man  at  $1.40  per  day  attends  the  machine,  which  requires  8  horse  power  to 
operate  it.  As  will  be  shown  further  on  the  energy  consumed  by  the  entire  plant  at  Beaver 
ton,  when  it  is  all  working,  is  40  horse  power,  the  generation  of  which  costs  81.28  per 
day.  The  excavator's  share  of  the  cost  is  one-fifth  of  this  sum,  or  SO.  856  per  day.  The  entire 
expense  of  operating  the  machine  per  daj'  is  therefore  : 

Attendance §1.4<>0 

Power      O.S56 

Total  82.2.^8 

On  the  quantity  of  peat  handled  by  the  excavator  per  day,  which  is  equivalent  to  22  tons 
finished  fuel,  the  cost  per  ton  of  briquettes  is  $0.1025. 

Tt  is  not  necessary  that  the  first  layer  of  peat  should  be  dry  before  another  is  scattered 
upon  it  by  the  excavator,  as  experience  has  shown  that  successive  layers  up  to  six  inches  in 
depth  may  be  deposited  without  hindering  the  drying  pro.ess.  Consequently,  the  work  of 
excavating  the  peat  may  go  on  irrespective  of  the  weather  until,  at,  any  rate,  six  inches  of 
peat  cover  the  ground. 

Scraping  and  raking  the  peat,  in  the  Beaverton  proce3s,  begin  immediately  upon  the 
uppermost  layer  becoming  sufficiently  dry.  Two  men.  each  with  a  wooden  scraper  about  four 
feet  wide  in  the  blade  draw  the  layer  of  dried  peat — from  half  an  inch  to  an  inch  in  depth — to 
the  side  uf  the  tramway,  and  a  third  man  following  close  behind  drags  after  him  a  wide,  long- 
toothed  rake,  thus  loosening  the  next  layer  and  putting  it  in  condition  to  be  dried.  In 
favorable  weather  the  whole  process  is  a  continuous  one,  consequently  the  cost  of  scraping  and 
raking  is  the  wages  of  three  men  at  $1.40  per  da)T,  or  §4.20  in  all,  equal  to  80.100!)  per  ton  of 
finished  fuel,  the  basis  being  the  output  of  the  excavator  per  day. 

AIR-DRYIXG    THE    PEAT. 

The  time  required  for  drying  the  excavated  peat  depends  of  course  upon  the  weather. 
The  wind  is  a  more  efficient  agent  than  the  sun,  a  good  breeze  carrying  off  the  moisture  and 
so  promoting  evaporation.  Under  the  best  conditions,  bright  sun,  high  temperature  and 
strong  wind,  a  layer  of  distributed  peat  from  1  to  lb  inches  deep  will  dry  down  from  85  per 
cont.  to  45  per  cent,  moisture  in^about  2h  hours.  This  is  approximately  the  period  required 
by  the  men  scraping  and  raking  the  peat  to  complete  the  tour  of  one  of  the  areas  300  feet 
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long  by  100  feet  wide  into  which  the  bow  is  divided.  Hence,  in  a  day  of  10  hours  they  can. 
u>  der  the  most  favorable  conditions,  harvest  an  area  1,200  feet  long  by  100  feet  wide,  or  2| 
acres 

Experiments  show  that  while  a  layer  of  excavated  peat  lying  on  the  surface  of  a  bog  is 
being  evaporat -d  down  to  the  economic  w  ;rkin*  point,  or  45  per  cent.,  a  similar  layer  spread 
on  a  raised  dry  surface,  say  of  wood,  will  evaporate  down  to  ?5  per  cent.,  thus  apparently 
proving  that  while  the  upper  portion  of  the  layer  lying  on  the  bog  is  losing  moisture,  the 
lower  portion  is  drawing  moisture  by  capillary  actiou  from  the  damp  bog  below.  If  it  were 
feasible,  it  would  apparently  be  an  advantage  to  dry  the  peat  on  an  elevated  platform. 

Loading  the  air-dried  peat  and  tramming  it  iiito  the  factory  complete  the  field  operations 
as  practised  at  Beaverton.  An  electric  tram-car,  holding  the  equivalent  of  one  ton  of  finished 
peat,  and  fitted  with  bottom  dump-gates,  is  worked  by  a  4-h.  p.  electric  motor,  taking 
power  from  the  generator  through  a  pair  of  trolleys  running  on  wires  beneath  the  car  and 
beside  the  rails.  One  man  loads  and  operates  the  car,  the  track  leading  to  an  elevated  trestle 
at  the  works,  where  the  load  may  be  deposited  on  the  stock  pile  in  the  bins,  or  in  the  disinte- 
grator hopper,  as  may  be  required.  Including  loading,  the  round  trip  can  be  made  in  20  to  25 
minutes,  so  that  the  equivalent  in  air-dried  peat  of  27  tons  briquettes  can  be  gathered  in 
daily.  In  practice,  however,  the  quantity  is. limited  by  the  capacity  of  the  excavator,  so  that 
the  tram-car  man  has  employment  for  8  hours  only.  The  actual  running  period  of  the  car, 
during  which  it  is  drawing  upon  the  electric  current,  is  about  4  hours  per  day.  This  is  equal 
to  using  four-tenths  of  4-h. p.  ;  or  1.6-h.p.  for  the  entire  day.  The  power  used 
in  drawing  in  the  peat  costs  therefore  -jj>-of  $4.28,  or  $0.1712  per  day,  or-^rir"  =  $0.0078 
per  ton  of  finished  fuel.  The  attendant  who  loads  and  operates  the  car  is  paid  $1.40  per  day 
which  is  equal  to  $0.0636  per  ton  finished  fuel  ;  therefore  the  cost  at  Beaverton  of  loading  and 
bringing  in  the  air-dried  peat  per  ton  of  finished  fuel  is  ; 

Power $0.0078 

Labor 0.0636 

Total ' $0.0714 

Summarizing  the  field  operation  costs  at  Beaverton,  we  have  the  following,  per  ton  of 

finished  fuel  : 

Ditching    $0.0141 

Clearing 0.0052 

Track  laying 0.0070 

Excavating  and  spreading 0. 1025 

Scraping  and  raking 0.1909 

Loading  and  tramming  in 0.0714 

Total $0.3911 

DISINTEGRATING    AND    DRYING. 

Following  the  progress  of  the  peat  at  the  Beaverton  works  we  come  to  the  processes  of 
disintegration  and  drying.  Conveyed  from  bin  or  stock  pile,  or  deposited  directly  from  the 
tram-car,  the  air-dried  peat  passes  into  the  hopper  of  the  "breaker  "  or  disintegrating  machine, 
where  it  is  subjected  to  a  fierce  hail  of  blows  in  order  to  reduce  the  size  of  the  fragments  and 
destroy  the  minute  plant  cells  of  the  peat  fibres,  thus  permitting  the  remaining  moisture  to  be 
more  readily  liberated  in  the  dryer.  The  machine  consists  of  a  circular  sheet  iron  box,  encas- 
ing  a  horizontal  shaft  from  which  project  radial  cast  iron  arms  about  1  foot  in  length.  Through 
the  ends  of  these  and  parallel  to  the  shaft  run  iron  rods  each  suspending  a  row  of  knob-like  cast 
steel  fingers  4  inches  long  and  free  to  swing  about  the  rods.     The  shaft  makes  400  revolutions 
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per  minute,  and  the  sreel  fingers  flying  out  radially  .'ash  the  peat  fragments  against  a  semi- 
circular grizzly  set  c'ose  beneath.  Through  the  1  16-inch  spaces  of  this  grating  the  peat  drops 
as  a  mixture  of  fine  particles  and  dust,  damp  to  the  touch. 

The  breaker  itse'f  requires  no  special  attendance,  being  looked  after  by  the  dryer  attend- 
ant ;  but  for  the  greater  part  of  the  time  a  man  must  be  employed  to  shovel  the  air-dried  peat 
into  the  conveyor  leading  from  the  storage  bins  or  stock  piles  to  the  disintegrator,  since,  for  a  por- 
tion of  the  year  only,  can  the  peat  be  dumped  directly  into  the  hopper  of  the  machine  from  the 
tram-car  bringing  it  in  frcm  the  bog.  Estimating  the  time  this  man  will  be  required  at  seven 
months  in  the  year,  thaf  is  180  working  days,  his  wages  at  SI. 40  per  day,  or  $252.00,  must  be 
distributed  over  the  product  for  the  year,  say  3,800  tons.  The  power  required  for  conveying 
the  peat  is  small,  and  its  cost  is  included  in  that  given  below  for  this  section  of  the  works  as  a 
whole.  The  approximate  cost  of  conveying  the  peat  to  the  disintegrator  is  therefore 
$252-^-3800  =  $0.0663  per  ton  of  finished  fuel. 

THE    DOBSON    PEAT    DRYER. 

From  the  bottom  of  the  breaker  a  conveyor  carries  the  disintegrated  peat  to  the  hopper 
over  the  dryer,  into  the  cylinder  of  which  a  regular  feed  is  maintained.  The  Dobson  dryer, 
along  with  the  Dobson  excavator  and  Dobson  press,  is  a  distinguishing  feature  of  the  Beaverton 
works.  The.  principles  it  embodies  are  :  Applying  the  greatest  heat  to  the  exterior  of  the  upper 
end  of  the  cylinder  where  the  damp  peat  enters  ;  causing  the  flames  and  hot  gases  to  pass 
along  and  about  the  outside  of  the  revolving  cylinder,  to  the  lower  or  rear  end  before  entering, 
and  then  to  pass  back  through  the  interior  of  the  cylinder,  traversing  the  showering  peat  ; 
arranging  an  internal  system  of  lifters  so  that  this  showering  of  the  peat  will  be  continuous 
and  uniform  from  side  to  side  of  the  interior  of  the  cylinder  ;  slightly  pitching  the  cylinder  so 
that  as  it  revolves  the  peat  will  travel  slowly  towards  the  discharge  end  ;  and  so  adjusting  the 
firing  in  accordance  with  the  proportion  of  water  present  in  the  peat  that  a  product  uniform  in 
moisture  con'ent  will  be  the  result. 

The  Dobson  dryer  is  simple  in  construction  and  operation,  and  does  good  work  at  a  moder- 
ate cost.  A  reference  to  the  cut  will  show  its  plan  of  construction.  Inside  the  rectangular 
brick  casing  is  a  cylinder  30  feet  Ions:  by  3  feet  diameter  made  of  f-inch  sheet  iron  plates,  and 
set  with  a  pitch  of  14  inches  in  its  length.  Shafting  resting  on  bearings  outside  the  brickwork 
extends  12  feet  into  each  end  of  the  cylinder,  supporting  the  latter  by  cast  iron  arms.  Sets  of 
six  3  by  3-inch  angle  irons  five  feet  long  are  equally  spaced  around  the  interior  of  the  cylinder, 
each  angle  raised  by  pins  3  inches  from  the  surface,  and  each  set  advancing  on  the  preceding 
one  through  a  small  angle  of  revolution  to  break  the  ends.  The  fire-box  is  built  at  the  front 
end  as  a  separate  structure.  The  spacing  between  the  cylinder  and  brickwork  allows  of  unob- 
structed circulation  of  flames  and  gases  about  the  exterior  from  front  to  rear.  The  cylinder 
revolves  by  chain  gear  at  the  fixed  speed  of  1|  revolutions  per  minnte,  at  which  rate  a  charge 
of  peat  will  pass  throush  it  in  20  minutes. 

The  dryer  was  under  observation  for  test  purp-'ses  during  part  of  a  working  day,  samples 
of  the  peat  before  and  after  drying  being  taken  for  analysis.and  the  quantity  of  product  and 
fuel  consumed  being  also  noted. 

This  test  gave  for  a  day  of  10  hours  :  Weight  of  air-drie  1  peat  charged  into  dryer,  29,300 
lb.,  containing  34.21  per  cent,  water  ;  weight  of  peat  discharged  from  dryer,  23,000  lb.,  con- 
taining 16.61  per  cent  water.  The  weight  of  water  evaporated  was  6,300  lb.  Blocks  of  crude 
air-dried  peat  containing  "4  per  cent,  water  were  used  as  fuel  at  the  rate  of  3,145  lb.  per  day. 
As  is  noted  above  under  the  head  of  ditching,  one  man  at  SI. 40  per  day  will  dig  26  cubic  yards 
of  bog,  the  equivalent  of  which  in  peat  containing  34  per  cent,  water  is  8,935  lb.  ;  hence  the 
labor  cost  of  the  3,145  lb.  peat  used  as  fuel  is  80.4431  per  day,br  S0.0385  per  ton  of  finished  fuel. 
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One  man  at  $1  40  per  day  is  employed  in  bringing  in  air-dried  peat  or  other  fuel  to  boiler 
and  dryer  ;  one-half  of  this  sum  is  chargeable  to  the  latter,  amounting  to  §0.0608  per  ton  of 
output. 

The  quantity  of  power  used  by  the  disintegrator  and  dryer,  with  accompanying  conveyors 
and  elevators,  together  with  an  exhaust  dust  fan,  was  found  to  approximate  closely  to  15  horse 
power.  The  cost  of  this  is  ^  of  84.28,  or  §1.605  per  day,  equivalent  on  the  output  of  11.5 
tous  to  SO.  1395  per  ton  of  briquettes. 

One  man  at  81.40  per  day  attends  dryer  and  disintegrator,  and  this  sum  amounts  to  $0.1217 
per  ton  of  output. 

The  cos1:,  therefore,  of  operating  the  dryer  on  the  occasion  of  the  test  with  an  output  of 

11.5  tons  per  day  was  as  follows,  per  ton  of  finished  fuel  : 

Fuel,  digging $0.0385 

'  •     bringing  in 0.0608 

Power 0.1395 

Attendance 0.1217 

Total   $0  3605 

These  figures  differ  somewhat  from  those  of  the  actual  working  cost,  since  at  the  time 
the  test  was  made  only  one  of  the  two  punches  in  the  press  was  in  operation.  The  output  of 
the  press  was  therefore  diminished  by  one-half,  and  the  peat  was  allowed  to  remain  longer 
in  the  field  and  dry  down  to  34  per  cent,  moisture,  10  per  cent,  less  than  the  ordinary  run 
of  air-dried  peat. 

The  dryer  is  said  in  actual  operation  to  deliver  12.5  tons  peat  to  the  briquetting  press 
from  air-dried  material  containing  45  per  cent,  water.  This  means  the  evaporation  of  13,600 
lb.  water  per  day,  double  the  quantity  given  off  during  the  test.  The  expulsion  of  this  addi- 
tional volume  of  water  involves  the  use  of  more  fuel,  i.e.,  increases  the  charge  f<>r  digging  the 
crude  peat  for  this  purpose,  but  not  that  for  bringing  it  in,  as  one  man  easily  gathers  a  supply 
for  the  dryer  in  ha^  a  day.  Doubling,  then,  the  cost  of  this  item  and  distributing  it  and  the 
other  charges  over  an  output  of  12.5  tons  finished  fuel  per  day,  the  following  table  of  costs  for 
operating  the  dryer  is  obtained,  per  ton  of  peat  briquettes  : 

Fuel,  digging $0.0709 

' '     bringing  in 0. 0506 

Power 0.1284 

Attendance 0. 1 1 20 

Total $0.3673 

The  crude  peat  fuel  used  under  dryer  and  boiler  is  dug  at  the  beginning  of  the  season  in 

sufficient   quantity  for  a  year's  supply,   and  allowed  to  lie  on  the  field  for  a  season  to  dry. 

Necessary  ditching  operations  may  be  taken  advantage  of  to  procure  the  fuel    so  reducing  the 

c  >st.     Analysis  of  the  crude  fuel  taken  from  top  to  bottom  of  the  bog  gave  : 

per  cei  t. 

Moisture 34.19 

Volatile  combustibles 45.28 

Fixed  carbon , 13  42 

Ash 7  11 

Total 100.00 

In  the  Welland  peat  works  the  air-dried  peat  is  first  screened,  then  put  through  the 
mechanical  dryer,  and  then  disintegrated  or  reduced.  The  main  tram  line  from  the  bog 
approaches  the  works  through  long  stock  piles  where  the  field  product  has  accumulated.  The 
present  hand  methods  of  unloading  and  moving  the  peat  will  no  doubt  be  replaced  by  Libor- 
saving  appliances,  such  as  elevated  trestles,  side- dumping  cars,  conveyors,  etc.,  when  the 
works  are  in  continuous  operation. 
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The  air-dried  peat  is  emptied  into  the  hopper  of  a  slowly  revolving  screen  or  trommel,  4 
feet  long  by  30  inches  diameter,  and  set  with  a  gentle  pitch.  The  sticks  and  moss  separated 
from  the  peat  drop  in  front  of  the  dryer  fire-box  in  which,  along  with  better  material  they  are 
used  as  fue1.     The  peat  particles  are  elevated  at  once  to  the  feed  hopper  of  the  dryer. 

THE    SIMPSON    PEAT    DRYER. 

The  drying  apparatus  at  Welland  is  known  as  the  Simpson  dryer,  having  been  worked  out 
and  constructed  by  Mr.  T.  F.  Simpson,  late  superintendent  of  the  works,  in  conjunction  with 
Mr.  J.  M..  Shuttleworth,  president  of  the  company.  It  consists  essentially  of  two  parallel  re- 
volving cylinders,  30  feet  long.  <  ne  above  the  other,  made  of  ^-inch  sheet  iron.  Inside  the 
cylinders  are  iron  cleats  or  lifters  for  more  effectually  stirring  the  peat  as  the  cylinders 
revolve.  The  space  between  the  upper  and  lower  cylinder  is  occupied  by  a  conveyor  pan, 
forming  a  third  compartment.  The  peat  fir.->t  passes  through  the  lower  cylinder,  then  through 
the  intervening  compartment,  and  finally  through  the  upper  cylinder,  from  which  it  is 
discharged  into  a  chute  leading  to  the  breaker  or  disintegrator.  The  gases  of  combustion  from 
the  fire-box  in  front  of  the  dryer  never  come  intu  actual  contact  with  the  peat,  passing  first 
around  and  along  the  lower  cylinder  and  second  compartment,  and  thence  into  the  chamber 
containing  the  upper  cylinder,  the  peat  being  heated  entirely  by  radiation.  This,  it  is  claimed, 
prevents  the  loss  of  volatile  constituents  through  direct  contact  with  the  flames.  On  top  of  the 
tire-box  is  an  exhaust  fan  which  draws  away  the  water  vapors  given  off  by  the  drying  peat. 
The  upper  cylinder  makes  three  revolutions  per  minute,  and  the  lower  nine,  a  charge  of  peat 
occupying  20  minutes  in  passing  through  the  dryer  from  one  end  to  the  other.  The  mechanism 
is  operated  by  sprocket  wheels  and  chains. 

Three  tests  were  made  of  the  efficiency  of  the  Simpson  dryer,  one  in  the  autumn  of  1901 
and  the  other  two  in  May,  1902.  In  the  first,  3,006  lb.  of  peat,  containing  42.64  per  cent, 
water,  was  reduced  to  2,280  lb.,  containing  24.38  per  cent,  water,  with  a  consumption  of  128 
lbs.  wood  (black  ash)  as  fuel.  Time,  2  hours  37  minutes ;  average  temperature  of  dryer  300* 
Fahr.  In  the  second,  2,116  lb.  of  peat,  holding  46.38  per  cent,  water,  was  reduced  to  1,451 
lb.,  containing  17.90  per  cent,  water,  in  3  hours  32  minutes  ;  and  in  the  third,  2,752  lb.  peat, 
with  a  water  content  of  54.59  per  cent.,  was  dried  down  to  1,925  1b.,  containing  25.96  per 
cent,  water,  in  2  hours  20  minutes.  A  rather  damp  mixture  of  air-dried  roots  from  the  peat 
bog  and  screenings  of  sticks  and  moss  from  the  air-dried  peat  was  used  as  fuel  in  the  second 
test,  and  in  the  third  the  roots  alone. 

These  experiments  failed  to  prove  the  Simpson  dryer,  in  its  then  form,  to  be  the  efficient 
machine  necessary  to  cope  with  the  difficulties  attendant  upon  this  crucial  process  in  peat 
manufacture.  Better  fuel  may  have  given  better  results,  and  improvements  in  the  construc- 
tion of  the  apparatus  may  give  it  greater  effectiveness,  but  it  is  evident  from  the  figures  given 
above  that  neither  in  rapidity  of  working,  nor  in  reduction  of  moisture  to  the  maximum  per- 
missible in  peat  briquettes,  say  15  per  cent.,  can  the  machine  be  said  to  meet  the  requirements 
of  the  situation.  It  may  be  added  that  an  improved  form  of  the  Simpson  Dryer  has  been 
made,  which  it  is  claimed  will  take  peat  carrying  50  per  cent,  water,  and  deliver  it  cold  to 
the  briquetting  presses,  with  10  to  15  par  cent,  moisture,  and  that  the  fuel  consumed  per  ton  of 
product  will  not  exceed  200  lb.  air-dried  or  stack  peat. 

There  are  two  elements  of  cost  in  operating  the  dryer  apart  from  power  :  (1)  fuel,  (2)  labor. 
The  fuel  consists  mainly  of  roots  from  the  bog,  whose  cost  has  already  been  included  under  the 
head  of  clearing  operations  ;  the  labor  is  that  of  one  man  at  $1.20  per  day.  The  proportionate 
quantities  of  power  for  the  various  operations  weren>t  determined,  and  this  item  is  conse- 
quently charged  to  the  product  as  a  whole.  Taking  the  results  of  the  second  test,  the  only  one 
in  which  the  moisture  was  reduced  to  a  point  approximating  the  normal  moisture  content  of 
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peat  briquettes,  as  a  basis,  the  output  of  dried  peat  per  10  hours    would  be  14,510  lb.,  or  7.25 
tons,  the  labor  cost  of  which  would  be  SO.  165  per  ton  of  briquettes. 

After  drying,  the  peat  at  the  Welland  works  is  passed  through  a  disintegrator,  the  object 
being  to  promote  further  evaporation  and  cool  the  peat.  At  other  works  the  peat  is  disinte- 
grated before  being  put  through  the  dryer,  which  would  seem  to  be  the  natural  and  more 
effective  method.  The  machine  much  resembles  the  one  used  at  Beaverton  already  described, 
the  chief  difference  being  that  the  fingers  attached  to  the  cylinder  are  rigid  instead  of  being 
loosely  suspended.  From  the  disintegrator  the  peat  goes  into  storage  bins,  and  another  man 
at  SI. 20  per  day  is  employed  to  shovel  the  peat  out  of  the  bins  when  the  presses  are  in  use. 
This  labor  represents  SO. 0686  per  ton  on  a  daily  output  of  17.5  tons  briquettes. 

DRYING  BY  PRESSURE  NOT  SUCCESSFUL. 
Countless  attempts  have  been  made  to  mechanically  expel  the  water  from  crude  peat  by 
pressure,  filtration  or  centrifugal  force,  all  applied  in  a  multitude  of  ways,  but  so  far  these 
attempts  have  invariably  ended  in  failure.  At  the  Trent  Valley  peat  works  hydraulic  presses 
built  for  the  purpose  by  Boomer  and  Boschert,  of  Syracuse,  N.Y.,  capable,  it  is  stated,  of  exert- 
ing a  pressure  of  300  tons,  or  2  tons  per  square  inch,  were  employed,  the  peat  after  passing 
through  the  macerating  machine  being  loaded  on  trucks  in  layers  between  perforated  trays 
overlaid  with  filter  cloths,  and  in  this  manner  subjected  to  pressure.  Nineteen  pressings  were 
made  in  10  hours,  the  output  being  14.42  tons  of  partially  dried  peat  per  press.  The  following 
table  summarizes  the  results  so  far  as  removing  the  water  is  concerned  : 


Sample  Number. 

Water  content  of  peat. 

Water  displaced, 
per  cent. 

Entering  press, 
per  cent. 

1  .eaving  press, 
per  cent. 

1    

2   

I                                        | 
78.19                             58.89                             19.30 
79  35                               63.16                               16  19 

3  

4 

5 

6 

7 

8 

9 

10  

11  

Average   . . . 

77.24 

76  92 
75.48 
78  17 

78  28 

79  40 
79  41 

77  99 
74.42 

64  49 

64  29 
61.52 

65  56 

fin .  27 
63  24 

66  58 
64 .  63 
60.70 

12  75 
12.63 
13.96 

12  61 

13  01 
16.16 

12  83 

13  36 
13.72 

77.71 

63  48 

14.23 

It  will  be  seen  therefore  that  an  average  of  63.48  per  cent,  water  remained  in  the  peat  after 
pressing.  This  is  almost  too  high  for  subsequent  drying  by  artificial  heat  ;  but  criticizing  the 
results  from  the  other  point  of  view,  namely  that  of  expense,  4  men  and  an  engineer  being 
required  to  tend  the  machine,  it  must  be  conceded  that  the  cost  was  out  of  proportion  to  the 
comparatively  smad  quantity  of  peat  handled  and  the  low  extraction  of  water. 

The  last  momentous  experiments  in  this  line  were  carried  on  for  a  period  of  several  years 
at  Dusseldorf,  Germany,  with  a  patent  hydraulic  filter  press.  Unlimited  capital  was  available, 
and  the  expenditure  amounted  to  about  S100,000,  every  idea  which  appeared  feasible  receiving 
a  thorough  trial,  so  that  if  at  all  possible  the  aim  of  the  process  might  be  accomplished.  But 
all  in  vain,  for  the  attempt  has  recently  been  abandoned  as  impracticable.  Mr.  Thanlow  thus 
reports  on  this  point  : 

"  It  was  contended  that  this  press  would  bring  the  peat  down  to  contain  about  50  per  cent, 
water,  but  it  proved  difficult  to  reduce  the  water  even  to  66  per  cent  ;  and  this  required  so  long 
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a  time  that  for  a  greater  production  it  would  be  necessary  to  employ  several  presses,  which 
means  a  large  expenditure  of  capital.  The  different  parts  of  the  machinery,  intended  to  work 
partly  automatically,  get  out  of  order  easily.      .     .     .:' 

At  the  Trent  Valley  works  the  slabs  of  peat  after  leaviug  the  press  were  put  through  a 
disintegrator  and  then  through  a  drying  machine  built  by  F.  D.  Cummer  &  Son,  of  Cleve- 
land, Ohio.  This  is  a  we'1-known  machine,  containing  a  long  rotary  cylinder,  many  of  which 
are  in  use  for  drying  materials  other  than  peat.  Its  evaporative  power  proved  to  be  6,000  lbs. 
of  water  per  hour,  and  the  output  of  dried  peat  3  tons  per  hour,  but  the  water  content  of  the 
product  was  still  too  high  for  successful  briquette- making.  Eleven  samples  averaging  63.48 
per  cent,  water  before  entering  the  dryer  contained  an  average  of  23.41  per  cent,  on  leaving  it. 
The  temperature  of  the  furnace  was  from  965°  to  980°  Fahr. 

Making  the  Briquettes. 

The  final  step  in  the  Canadian  method  of  peat  fuel  manufacture  is  compressing  the  dried 
and  powdered  peat  into  blocks  or  briquettes.  The  shape  and  size  of  these  briquettes  are  not 
unimportant  details,  but  should  be  such  as  to  allow  of  free  admission  and  circulation  of  the  air 
required  for  combustion  between  the  individual  briquettes  when  thrown  on  the  fire,  and  at  the 
same  time  to  allow  each  briquette  to  contain  a  sufficient  reserve  of  fuel  to  afford  fresh  food  for 
the  fire  as  it  eats  its  way  into  the  block.  It  Ins  been 
found  that  a  cylindrical  briquette  say  2  inches  long 
and  about  the  same  in  diameter  answers  these  re- 
quirements, and  is  also  of  convenient  form  for 
manufacturing. 

THE    DICKSON    PRESS. 

The  original  briquetting  apparatus  employed  in 
Ontario  was  of  the  open-tube  type,  patented  by  Mr. 
A.  A.  Dickson,  and  known  by  his  name.  It  was 
first  set  up  at  Welland  about  12  years  ago,and  since 
then  the  many  modifications  and  improvements  made 
by  the  inventor  from  time  to  time  have  been  tested 
there,  including  both  the  upright  and  horizontal  forms 
of  the  press, water-jacketiing,  steam  attachments  to  the 
tubes,  etc.  The  principle  of  this  press  lies  in  the  fact 
th  it  if  a  tube  of  indefinite  length   be    fed  with    any  Die-block  of  Dickson  peat  press. 

material,  the  resistance  due  to  friction  between  the  material  and  tube  walls  will  gradually 
rise  until  no  more  can  be  forced  in.  Peat  is  of  such  a  nature  that  when  once  caused  to 
pack  in  the  tube  continued  pressure  on  the  material  generates  a  rapid  and  great  increase 
in  the  frictional  resistance  For  a  die  or  tube  2£  inches  in  diameter,  a  length  of  about 
one  foot  will  give  a  frictional  resistance  equal  to  a  pressure  of  8  tons  per  square  inch  on 
the  punch.  One  difficulty  in  operating  this  style  of  press  satisfactorily  has  proven  to  be 
the  excessive  consumption  of  power  in  simply  moving  the  column  of  briquettes  in  the 
die3  ;  in  other  words,  in  expelling  the  briquette  from  the  die.  The  tube  cannot  well  be  of 
shorter  length  than  sufficient  !o  ensure  a  sound  briquette  being  made  from  the  poorest 
quality  of  peat  ;  but  with  dense  or  gritty  peats  the  resistance  rises  far  beyond  the  required 
point.  This  in  turn  heats  the  die,  causes  an  appreciable  wear  on  the  inner  surface,  and 
consumes  unnecessary  power.  The  end  of  this  severe  duty  is  usually  a  broken  die  or  a 
ripped  or  cracked  gear  wheel.  A  water  jacketting  device  has  been  introduced  to  keep  the 
tubes  cool,   but  apparently  not  with  complete  success. 


222  Bureau  of  Mines  Report  No.  5 


The  continued  use  of  the  open-tube  type  of  press  for  briquetting  peat  in  Russia, 
Germany  and  Holland  makes  the  difficulties  developed  here  in  its  operation  somewhat  sur- 
prising, and  it  is  possible  that  if  the  machine  were  improved  at  certain  points,  particularly  if  the 
dies  were  greatly  strengthened,  it  might  be  found  capable  of  good  work  here.  The  advan- 
tages claimed  for  its  product  are  important.  The  heat  developed  in  the  tube  draws  out 
the  tarry  constituents  of  the  peat  and  appears  to  induce  a  ehemical  change  which  decreases 
the  hygroscopic  power  of  the  briquettes  and  improves  their  heating  value.  A  ready 
demonstration  of  the  former  of  these  results  is  obtained  by  placing  a  briquette  made  in  an 
open-tube  and  one  made  in  a  resistance-block  press  in  water,  allowing  them  to  remain  for 
five  minutes,  and  then  setting  them  aside  to  dry.  In  a  short  time  the  resistance-block 
briquette  falls  apart,  partially  or  wholly,  while  the  open  tube  briquette  remains  practically 
unchanged.  The  bearing  of  this  fact  on  the  effect  of  rain  on  peat  fuel  is  apparent.  The 
solidifation  or  cementation  produced  by  the  heat  in  the  open-tube  briquette,  by  means  of  the 
tarry  substances  it  develops,  also  makes  the  fuel  more  dense  and  less  liable  to  crumble  and  fall 
to  pieces  while  in  the  fire. 

Observations  were  made  on  the  working  of  two  Dickson  presses  on  several  occasions. 
Each  punch  made  from  54  to  60  strokes  per  minute,  and  the  combined  output  of  the  two 
presses  ranged  from  17  to  18  tons  per  day  of  10  hours,  an  average  of  17  5  tons  per  day  ;  the 
capacity  of  each  press  therefore  being  8.75  tons  briquettes  per  day  The  labour  required  was 
that  of  two  men,  one  at  §1.40  and  the  other  at  §1.20  per  day,  the  latter  being  free  also  to 
render  assistance  in  other  ways.  The  wages  of  the  feeder  at  the  conveyer  are  also  included,  or 
83.80  a  day  in  all,  equal  to  §0.2171  per  ton  of  finished  fuel. 

THE    DOBSON    PRESS. 

At  the  Beaverton  works  the  discharge  pipe  from  the  dryer  empties  into  the  shoe  of  an 
elevator,  which  carries  the  dried  peat  into  a  large  galvanized  iron  hopper  or  bin  interposed 
between  the  dryer  and  the  briquetting  press.  This  reservoir  serves  several  important  purposes, 
and  is  practically  ind'spensable.  It  permits  of  a  reserve  supply  in  case  of  accident  to  the  dryer ; 
allows  the  dried  peat  to  cool;  and  enables  the  press  attendant,  by  drawing  from  various  parts 
of  the  bin  containing  material  differing  in  degree  of  dryness,  to  send  to  the  press  a  supply  of 
peat  practically  uniform  in  water  content. 

The  resistance- block  press  in  use  at  Beaverton  is  the  result  of  four  years'  experiments 
carried  on  by  Mr.  Dobson.  A  Dickson  or  open-tube  press  was  originally  installed,  but  after 
1  .ng-continued  trial  was  changed  for  a  press  embodying  Mr.  Dobson's  own  idea,  that  of  a  closed 
din  resting  on  a  solid  base.  One  of  these  presses  worked  successfully  during  the  summer  of 
1901,  and,  with  some  important  improvements,  during  the  summer  of  1902,  making  about  600 
tons  of  briquettes  each  season.  In  the  Dobson  press  friction  is  almost  entirely  eliminated, 
each  die  previous  to  being  re-charged  being  oiled  to  prevent  friction  of  the  peat  against  the 
die  wall  in  the  subsequent  expulsion  of  the  briquette.  It  is  estimated  by  Mr.  Dobson  thit  the 
total  pressure  exerted  by  each  punch  is  about  50  tons  which,  the  diameter  of.  the  briquette 
being  2j  inches,  amounts  to  12J  tons  per  square  inch.  The  large  number  of  dies  employed  for 
each  punch  keeps  the  temperature  low.  The  briquette  is  allowed  to  remain  in  the  die  in 
which  it  is  formed  for  one  cycle  of  the  system  (about  6  seconds)  and  is  then  subjected  to 
another  compression  by  a  second  briquette  being  formed  on  cop  of  it  Immediately  after  this 
it  is  expelled  and  the  second  block  takes  its  place.  It  is  found  that  after  the  first  com- 
pression a  certain  amount  of  expansion — about  one-eighth  of  an  inch  in  the  length  of  the 
briquette — takes  place,  due  to  the  escaping  of  the  imprisoned  air  forced  into  the  briquette  by 
the  descending  punch,  and  this  expansion  the  second  compression  counteracts,  leaving  the 
briquette  more  solid  and  compact. 
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There  are  two  punches  in  each  machine,  and  to  each  punch  a  die  block  containing  eight 
snugly  fitting  dies.  The  dies  are  heavier  in  the  lower  end  where  the  compression  takes  place. 
The  base  block  against  which  the  bricpuettes  are  formed,  remains  rigid,  unless  for  any  reason 
the  strain  exceeds  the  workings  pressure,  when  a  set  of  spiral  steel  springs,  on  which  the  block 
rests,  takes  up  the  excess  pressure  and  prevents  any  breakage. 

The  down-thrust  of  the  punches  is  imparted  by  two  heavy  eccentrics  faced  with  roller 
bearings,  and  with  each  stroke  of  the  punch  the  die  block  is  turned  through  one-eighth  of  a 
revolution.  Working  in  the  next  die  to  the  compressing  punch  is  the  releasing  punch  which 
expels  the  finished  briquette,  while  the  third  receives  an  oil  swab  which  coats  the  inside  of  the 
die  with  a  film  of  crude  petroleum,  to  lessen  the  friction  and  facilitate  expulsion  of  the 
briquette.  The  two  punch-systems  of  the  press  act  reciprocally,  a  stroke  being  delivered  at 
every  half  revolution  of  the  eccentric  shaft.  With  each  down  stroke  the  compressing  punch 
forms  a  briquette  on  top  of  the  one  previously  made  in  the  same  die,  the  discharging  punch 
expels  from  the  next  die  the  bottom  or  completed  briquette,  and  the  third  die  receives  its 
coating  of  oil  from  the  oil  swab.  The  cut  illustrating  the  die  block  and  bed  of  the  Dobson 
press  may  serve  to  make  clear  the  construction  and  working  of  this  part  of  the  machine.  Power 
is  transmitted  through  belting  to  a  pulley  on  the  pinion  sh.ift,  and  thence  by  a  5-foot  gear 
wheel  operating  the  eccentric  shaft.  The  machine  is  steadied  by  a  heavy  fly-wheel  on  each  of 
these  two  shafts,  and  runs  quietly  and  with  little  vibration,  notwithstanding  the  immense  and 
sudden  pressure  exerted  twice  every  revolution.  It  makes  50  or  51  revolutions  per  minute, 
producing  100 or  102  briquettes  per  minute.  Twenty-five  briquettes  weigh  about  10  lb.,  conse- 
quently the  output  of  the  press  in  10  hours  is  about  12|  tons  finished  fuel. 

To  operate  the  press  with  the  accessory  shafting,  conveyors,  etc,  13-h.p.  is  required, 
c 'Sting  $1,391  per  day,  or  80.1112  per  ton  of  briquettes.  The  press  operator  is  fore- 
man of  the  plant,  receiving  81.75  per  day  as  wages,  making  the  labor  cost  of  briquetting 
80.1400  per  ton.     The  cost  of  this  operation  may  be  summed  up  as  follows  per  ton  of  finished 

fuel  : 

Power 8  0  1112 

Attendance 0. 1400 

Total 8  0.2512 

A  modification  of  the  open-tube  press  has  lately  been  tried  at  Whitewater,  Wisconsin, 
apparently  with  successful  results.  The  die-^.ock  instead  of  being  water-jacketted  to  keep 
down  the  temperature,  is  heated  by  steam,  and  the  stroke  of  the  pressing  punch  is  shortened 
to  about  2  inches,  working  at  the  same  time  at  a  correspondingly  higher  rate  of  speed.  The 
effect  of  the  improvements  is  said  to  be  the  production  of  a  denser  fuel,  the  heat  developing 
the  t*rry  constituents  of  the  peat  and  uniting  them  with  the  fibrous  material  into  a  more  co- 
herent mass.  Instead  of  issuing  from  the  press  as  separate  briquettes  the  peat  comes  out  in 
lengths  or  sticks  which  may  be  broken  to  suitable  sizes.  The  improved  press  is  being  experi- 
mented with  at  Welland. 

THE    XEWIXGTON    PLANT. 

One  or  other  of  the  two  different  presses  above  described  has  been  used  in  every  peat 
factory  hitherto  established  in  Ontario,  except  that  at  Newington,  where  Dominion  Peat 
Products,  Limited,  are  installing  a  European  process  of  manufacture  which  does  not  include 
briquetting,  and  the  product  of  which  will  in  fact  be  "machine  "  peat,  either  in  the  form  of 
blocks  or  charcoal.  At  these  works  after  the  raw  peat  is  dug  from  the  bog  it  is  to  be  put 
through  a  German  kneading  or  macerating  machine  called  the  Lucht  mill,  in  which  it  is  thor- 
oughly mixed  or  pulped,  being  afterwards  cut  into  blocks  weighing  about  2  lb.  each.  These  are 
placed  in  drying  kilns,  and  relieved  of  moisture  by  the  application  of  heated  and  inert  gases, 
which,  while  carrying  off  the  moisture,  will  not  attack  the  carbon  of  the  peat.     If  it  is  desired 
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to  produce  peat  coke  the  drying  process  is  carried  farther  in  the  same  chamber  by  raising  the 
r.emperature  of  the  gases  to  the  necessary  degree  of  heat  for  carbonizing  the  peat,  the  liquors 
and  tarry  substances  in  the  peat  being  duly  recovered  and  the  coke  removed  into  and  cooled 
in  other  chambers.  The  plant  has  been  partly  completed,  and  is  exptcted  to  be  in  operation 
this  summer. 

Power  Generation  and  Distribution. 

The  power  plant  at  "Welland  includes  two  steam  boilers  of  120-h.  p.  each,  one  of 
which  has  sufficient  capacity  for  the  present  plant  ;  a  horizontal  engine  of  175-h.  p.  ;  the 
necessary  pumps  for  supplying  the  boiler  and  press  water-jacket  ;  and  a  small  auxiliary  portable 
boiler  with  super-mounted  engine  for  operating  the  dryer  plant  when  the  remainder  of  the 
machinery  is  not  in  use.  The  fuel  used  13  air-dried  peat,  of  which  4  tons  per  day  were  con- 
sumed when  the  tests  were  made,  the  cost  to  dig  and  deliver  being  §1.359  per  day.  One 
engineer  was  required  whose  wages  were  §2.00  per  day.  Lubricating  oil  for  the  entire  plant 
was  used  at  the  rate  of  two  gallons  per  day,  costing  SO  34.  The  total  cost  therefore  of  gener- 
ating power  for  the  entire  plant  was  §3.70  per  day,  or  §0.2113  per  ton  of  finished  fuel. 

The  crate  liars  of  the  boiltr  which  were  designed  for  burning  peat  were  fitted  with  j-inch 
space  and  5-16  inch  bars,  thus  lessening  draught  and  preventing  the  fine  particles  of  1  eat 
dropping  into  the  ash-pit  below.  The  distance  between  the  grate  bars  and  bottom  of  the 
boiler  had  been  reduced  to  18  inches,  and  between  boiler  and  fire  wall  at  the  back  of  the  grate 
to  6  inches,  the  reason  for  the  latter  changes  being  that  peat,  both  in  the  air-dried  form  and 
briquettes,  burns  with  a  short  flame.  When  firing  with  compressed  peat  fuel  a  depth  of  not 
more  than  4  inches  is  maintained  over  the  entire  surface  of  the  grate.  The  bottom  layer  of  an 
inch  in  depth  will  be  fine  ash  gradually  dropping  through  the  grate  spaces  as  the  peat  is  con- 
sumed. The  heat  is  easily  and  quickly  regulated  by  means  of  the  chimney  diaus,ht.  It  is  neces- 
sary when  using  briquettes  torepleni.-h  the  fire  every  5  minutes. 

The  fuel  employed  at  Beavert<n  was  dried  cedar  cordwood,  one  cord  weighing  1700  lb., 
and  costing  §1.50.  One  cord  was  required  for  a  day's  run.  Air-dried  peat  would  have  bet n 
cheaper,  but  the  grate  of  the  boiler  was  not  adapted  for  burning  it.  Delivering  fuel  to  the 
boiler  occupied  half  of  one  man's  time  at  §1.40  per  day,  and  the  engineer  in  charge  w;-s  paid  at 
the  same  rate  Four  gallons  of  oil  are  consumed  in  the  whole  plant  per  day,  costing  §0.08. 
The   power   cost  for  the  entire  process,  including  field  operations,  is  made  up  as  follows  : 

per  day 

Fuel    SI. 50 

Delivery  of  fuel 70 

Attendance 1-40 

Oil 68 

Total §4.28 

Mr.  J.  J.  Milne,  mechanical  engineer,  Toronto,  also  examined  and  reported  on  the 
Beaverton  plant  and  found  the  power  required  for  operating  it  to  be  40-h.  p..  distrib- 
uted among  the  various  plant  units  as  follows  : 

Briquetting  press  and  elevator 13  horse  pow<  r. 

Tram  car 4 

Excavator 8 

Dryer,  breaker,  conveyors  and  exhaust  fan 14 

Total 40       " 

From  these  figures  the  proportionate  costs  for  power  for  the  several  parts  of  the  process 
have  been  deduced  in  this  report. 
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Cost  of  Manufacture. 

We  are  now  in  a  position  to  sum    up   the    cost   of  manufacturing   the   briquettes   both  at 

Welland  and  Beaverton.     The  totals  resulting  are  not  directly  comparable  because  of  different 

conditions  existing  at  the  two  places.      At  Welland  the  workable  depth  of  the  bog  is  3  feet,  as 

against  but  2\  feet  at  Beaverton,  which  at  once  gives  an  advantage  to  the  former  in  price  per  ton 

in  distributing  the  costs  of  parts  of  the  held  operations  ;  also  at  Welland  the  capacity  of  the  two 

briquetting  presses  is  considerably  greater  than  that  of  the  one  at   Beaverton,    while   at   each 

the  expenditure  for  labor  is  about  the  same. 

At  Welland,  174  tons  briquettes  per  day  : 

per  ton. 
Field  operations $0.3771 

Attendance  on  dryer 0. 1650 

Attendance  on  presses 0. 2171 

Power 0.2113 

Total $0.9705 

Wages  have  gone  up  since  the  Welland  tests  were  made,  and  laborers  now  get  at  least  $1.40 
per  day.     This  advance  will  add  proportionately  to  the  cost  of  Manufacture. 
At  Beaverton,   12|  tons  briquettes  per  day  ; 

per  ton. 
Field  operations $  0.3911 

Drying 0.3673 

Briquetting • 0.2512 

Total $  1.0096 

In  neither  case  do  the  above  figures  cover  more  than  actual  operating  costs,  nothing  being 
llowed  for  interest  on  capital  investment,  wear  and  tear  of  machinery,  royalty  charges  or 
profits. 

The  Peat  Machinery  Supply  Company,  Limited,  of  Beaverton,  of  which  Mr.  Alex.  Dobson 
is  president,quotes  the  following  prices  (subject  to  revision  at  any  time)  for  the  machinery  and 
apparatus  required  for  a  complete  peat  plant  according  to  the  Beaverton  plan,  with  a  capacity 
A  3,000  tons  of  briquettes  per  year,  working  10  hours  per  day,  or  6,000  to  7,000  tons  when  run 
:ontinuously  24  hours  per  day  : 

Briquette  press $  2, 500 

Dryer    1,350 

Breaker 400 

Excavator,  including  motor 600 

Generator,  tram-car,  motor  and  tracks 1,200 

Engine  and  boiler,   50-h.p 2,000 

Shafting,  belts  and  conveyors 700 

Buildings  (brick) 1,500 

Sundries 200 

.  Total $10,450 

The  same  company  also  manufactures  the  Dickson  briquetting  press  for  $1,500,  and  the 
Simpson  dryer  for  $1,500  or,  including  cost  of  brick  work  and  setting  up,  for  $1,750. 

The  price  of  bog  lands  owned  by  private  individuals  will  in  most  cases  be  less  than  that  of 
arable  land,  probably  not  exceeding  $10  or  $20  ;  while  those  belonging  to  the  Crown,  situated 
mostly  in  more  remote  districts,  may  be  purchased  for  much  less.  In  a  bog  costing  say  $18 
per  acre  and  yielding  1,000  tons  fuel  per  acre,  the  outlay  for  land  regardless  of  interest,  equals 
$0,018  per  ton  of  briquettes.  Depreciation  of  plant  is  difficult  of  estimation,  but  let  it  be 
taken  at  10  per  cent,  per  annum.  This  on  the  above  cost  of  $10,450  would  require  a  sum  of 
15  M. 
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$1,045  a  year,  or  $0.3483  per  ton  on  an  output  of  3,000  tons.    Interest  on  capital  at  5  per  cent. 

will  amount  to  say  $522.50,  or  $0.1741  per  ton  of  output.     The  Dickson  patents  cover  product 

as  well  as  machinery,  and  have  been  assigned  to  Peat  Industries,  Limited.     A  royalty   of   25 

cents  per  ton  is  demanded  under  these  patents  on  all  pressed  peat  briquettes  made  in  Canada. 

It  must  be  said  that  this  toll,  if  legally  leviable,  will  be  a  decided  obstacle   to   the  progress  of 

the  peat  industry.     The  Dobson   machines   are   all   covered  by  patents  issued  or  pending,  in 

this  and  other  important  manufacturing  countries. 

In  the  following  figures  an  attempt  is  made  to  include  all  items   of   cost   such   as   those 

for  depreciation,  interest,  etc.,  which  can  only  be  approximate  : 

per  ton. 
Manufacturing $  1.0096   . 

Cost  of  bog 0.0180 

Depreciation  of  plant 0.3483 

Interest  on  capital 0. 1741 

Royalty. '. 0.2500 

Total $  1.8000 

The  price  at  which  the  Beaverton  product  sold  at  the  factory  in  1901  and  part  ot  1902  was 
$3.00  per  ton.  In  the  autumn  of  the  latter  year  owing  to  the  advance  in  price  of  all  kinds  of 
fuel,  it  was  increased  to  $3.75.  There  was  good  local  demand  for  all  that  could  be  made.  At 
$3.00  per  ton  peat  briquettes  of  good  quality  would  sell  readily  in  competition  with  coal  at 
$5.00  per  ton  and  upwards.  From  conveniently  situated  plants  they  could  be  delivered  with 
reasonable  railway  freights  and  sold  in  cities  and  towns  at  $4.00  or  $4.50  per  ton,  at  which 
price  they  would  be  about  on  an  equality  wi  h  anthracite  at  $6.00  per  ton. 

Special  Apparatus  for  Burning  Peat. 
The  special  stoves  and  fire  places  of  foreign  design  are  all  intended  to  buvn  machine  peat, 
and  hence  are  perhaps  not  entirely  suitable  for  briquettes,  which  is  the  form  so  far  taken  by 


Reek's  fissure  stove  for  burning  peat, 
peat  fuel  in  Ontario.     They  all  aim  at  including  a  fuel  magazine  by  which  the  feed  will  be 
automatic  or  partially  so,  and  at  a  construction  by  which  the  accumulating  ashes  will  not  inter- 
fere with  the  function  of  the  fire  place  and  by  which  the  air  admitted  for  combustion  will  be 
£ully  utilized. 
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The  best  known  peat  burner  is  Reek's  fissure  stove,  a  Danish  invention,  which  was  origin- 
ally designed  to  burn  wood,  but  has  proven  well  adapted  for  peat  (see  illustration).  These 
stoves  are  also  used  in  Germany  and  Norway,  and  have  been  found  to  have  a  heating  efficiency 
of  90  per  cent.,  the  waste  gases  leaving  the  chimney  at  a  temperature  of  30°  to  50°  C.  higher 
than  that  of  the  outside  air.  The  peat  is  stored  in  a  magazine  above  the  fire  box,  into  which 
it  is  dropped  at  intervals  by  means  of  a  trap  door  at  the  bottom.  The  fire  box  is  V-shaped, 
and  the  proper  supply  of  air  enters  through  holes  in  the  side,  thus  striking  the  surface  of  the 
burning  peat.  Grate  bars  are  done  away  with.  The  draught  is  therefore  never  choked,  and 
there  is  no  loss  of  unconsumed  peat.  The  ashes  accumulate  in  the  "  V"  or  trough  of  the  fire 
box,  by  opening  or  shaking  which  they  are  dropped  into  the  pan  below.  Practical  tests  made 
in  mid-winter  with  this  stove  proved  that  a  continuous  fire  could  be  kept  up  for  96  hours  on 
46  lb.  of  machine  peat  by  firing  seven  times  at  intervals  of  12  to  15  hours,  an  even  and  suit- 
able temperature  being  maintained  in  the  rooms  during  that  time. 

Christensen's  cooking  stove  for  peat  is  also  illustrated.  It  is  built  entirely  of  iron  and  is 
somewhat  similar  to  Reek's  stove  except  that  the  fissure,  besides  being  larger,  is  provided  with 


Ipromy 

Christensen's  peat  cook-stove. 
a  grate.     The  incoming  draught  of  air  circulates  about  and  cools  the  fire-box  becoming  at  the 
same  time  itself  heated  prior  to  contact  with  the  peat. 

Another  peat  stove,  involving  a  similar  principle  of  combustion,  is  made  by  the  firm  of 
Lange,  Jenson  &  Co.  Svendborg,  with  an  enlarged  magazine,  so  as  to  contain  a  more  ample 
supply  of  the  bulky  fuel.  (See  illustration).  The  fire  box  is  jacketted,  so  that  the  air  which 
enters  through  the  outer  wall  may  circulate  about  it  and  be  heated  before  coming  in  contact 
with  the  fuel.  The  combustion  takes  place  from  the  top  downwards,  and  the  gases  travel  from 
the  bottom  of  the  storage  place  outside  of  the  same  to  the  chimney.  This  htater  also  attains 
an  efficiency  of  90  per  cent. 

Doubtless  these  and  similar  stoves  designed  for  machine  peat  are  more  or  less  suitable  for 
peat  briquettes,  and  later  we  may  expect  to  see  burners  of  equal  efficiency  constructed  for 
briquettes,  though  the  need  is  not  so  great,  since  the  latter  class  of  fuel  so  closely  resembles 
anthracite,  for  which  most  of  our  stoves  are  designed. 

For  industrial  operations,  as  for  instance  in  generating  steam  in  ordinary  boilers,  burning 
apparatus  containing  similar  features  have  been  devised  and  put  into  practical  use.  An  example 
is  shown  in  the  accompanying  cut.  Mr.  Thaulow  thus  describes  its  working  in  his  report: 
"  The  peat  (machine  peat)  is  charged  into  the  top  of  a  shaft  every  half  hour  by  removing  a 
olose-fitting  lid.  The  air  supply,  which  is  controllable,  enters  partly  ti. rough  the  slanting 
grate  at  the  bottom,  and  partly  through  pipes  over  the  lire  box.      Fire-proof  stone  (fire  brick) 
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lines  the  fronc  part  of  the  boiler,  as  well  as  the  fire  box  itself,  to  withstand  the  great  heat — 
about  2,500°  C. — at  -which  peat  burns  when  the  air  supply  is  properly  regulated  ;  the  best 
kind  of  fire-proof  material  should  be  used  for  this  purpose.  The  influx  of  cold  air  which  takes 
place  through  the  fire-box  door  in  the  ordinary  boiler,  is  avoided  in  this  case,  and  as  the 
amount  of  smoke  is  less  than  with  any  other  kind  of  boiler,  the  loss  of  heat  through  smoke  is 
also  less." 

There  does  not  appear  to  be  any  reason  why  the  ordinary  soft-coal  boiler  equipment,  with 
automatic  stoker  and  automatic  dampers,  could  not  be  made  to  work  satisfactorily  with  peat 
briquettes  at  small  cost.  The  grate  would  require  to  be  raised  nearer  the  boiler,  and  also  the 
fire-wall  at  the  back  of  the  grate  ;  the  spaces  between  the  grate  bars  should  also  be  reduced 
one-half.     A  description  of  such  a  grate  is  given  in  connection  with  the  Welland  peat  plant. 

In  an  open  grate  peat  makes  a  cheerful,  strong  and  steady  fire,  radiating  heat  into  the 
room  rather  than  sending  it  up  the  chimney,  by  reason  of  the  small  draught  required. 

Peat  Gas. 

The  use  of  peat  gas  for  fuel  purposes  is  of  long  standing  in  the  iron  and  steel  industry  of 
Sweden,  in  which  it  is  preferred  to  coal  gas  on  account  of  its  much  greater  freedom  from 
sulphur  and  phosphorus.  At  the  rolling  mills  peat  gas  is  used  in  the  plate  furnaces  with  the 
result  of  reducing  the  formation  of  scales,  particularly  in  the  rolling  of  thin  steel  plates.  The 
use  of  peat  gas  has  contributed  largely  to  improving  the  quality  of  Swedish  steel,  the  excel- 
lence of  which  is  well  known.     Peat  gas  has  also  come  into  use  as  fuel  in  steam  boilers. 

THE    MERRIFIELD    GAS    GENERATOR. 

In  1901  the  perfected  Merrifield  peat-gas  generator  was  designed  and  constructed  by  Mr. 
L.  L.  Merrifield,  engineer  to  the  Economical  Gas  Apparatus  Construction  Company,  Limited, 
of  Toronto.  The  new  plant  was  erected  for  demonstration  purposes  at  Toronto  Junction,  and 
during  the  autumn  of  1901  a  number  of  experiments  wtre  made,  several  of  them  under  the 
supervision  of  the  Bureau  of  Mines.  Considering  the  intermittent  nature  of  the  tests  and  the 
imperfect  installation  of  the  plant,  a  satistactory  showing  was  obtained.  A  gas  rich  in  heating 
value  was  produced  at  a  fairly  steady  rate,  and  at  small  cost  for  maintenance  and  attendance. 
Without  going  into  detail,  it  may  be  stated  that  the  experiments  warranted  the  following 
conclusions,  namely  :  That,  with  connections  of  suitable  size,  the  generator  could  produce  a 
much  larger  quantity  of  gas  per  hour  or  minute  than  was  actually  obtained  ;  that  the  produc- 
tion of  gas  will  depend  almost  wholly  on  the  quantity  of  fuel  consumed  ;  and  that  this  in  turn 
depends  on  the  volume  of  the  air  blast. 

The  cost  of  maintenance  or  attendance  may  be  reduced  to  a  minimum  by  handling  the 
bulky  peat  and  removing  the  ashes  by  mechanical  means,  and  this  would  also  effect  a  saving 
in  time. 

The  Merrifield  gas  generator  resembles  the  extensively  employed  Loomis-Pettibone  plants, 
and  particularly  that  one  at  Nacozari,  Mexico,  where  the  usual  Loomis  pystem  is  somewhat 
modified  with  a  view  of  making  a  uniform  and  fixed  gas  out  of  the  mixture  of  water-  and 
producer-gases,  which  will  be  higher  in  calorific  power  than  producer-gas  and  lower  than 
water-gas,  the  fuel  employed  being  wood  instead  of  coal.  This  result  is  effected  by  introdu> ing 
very  little  steam  with  the  air  blast.  The  ordinary  Loomis  generator  produces  alternately 
producer-gas  and  water-gas  for  short  periods  of  five  minutes  or  so  each  way,  each  gas  being 
conducted  to  its  own  holder.  The  Merrifield  furnaces  are  also  set  up  in  connected  pairs,  with 
charging  doors  at  the  top.  The  grates  are  near  the  bottom,  and  below  them  is  a  tapering 
bottomless  ash  chamber,  terminating  several  inches  below  the  surface  of  the  water  in  the  ash- 
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pic.     The  water  seals  the  bottom   of  the  generators,   preventing  the  ingress  of  air,  and  yet 
does  not  interfere  with  the  discharge  of  the  ashes. 

Crude  air-dried  peat  in  lumps  forms  the  fuel.  By  the  time  it  reaches  the  generators 
from  one- third  to  one-half  will  have  crumbled  into  fragments  and  dust,  making  a  compact 
and  suitable  charge  for  uniform  consumption  in  the  furnace, 

The  air  blast  is  generated  by  a  small  blower  operated  by  gas  engine,  taking  gas  from  the 
holder.  It  passes  6rst  through  the  pipes  of  the  condenser,  where  in  condensing  the  moisture 
out  of  the  hot  gases  from  the  generators  it  is  itself  heated  up  previous  to  entering  the  furnaces 
by  way  of  the  chamber  below  the  grate  m  the  bottom.  The  pipes  for  injection  of  steam  also 
enter  here.  However,  on  account  of  the  high  percentage  of  moisture  contained  in  the  peat 
fuel,  an  internal  supply  of  steam  for  the  mixture  of  water-  and  producer-gas  is  usually 
assured. 

.  After  making  a  g  iod  fire,  say  of  wood,  in  the  grate,  the  peat  is  charged  into  the  furnaces 
by  the  port  holes  at  the  top  until  they  are  full,  when  the  caps  are  again  clamped  down.  By 
forcing  the  blast  for  a  while  and  heating  the  peat  into  a  glowing  mass  the  process  becomes 
properly  started,  after  which  the  volume  of  air  is  adjusted  to  tl  t  production  of  the  maximum 
capacity  of  the  generators.  From  now  on  the  operation  is  continuous  except  during  the 
loading  or  re-charging  periods,  covering  a  quarter  of  an  hour  or  so  once  or  twice  a  day. 

Although  set  up  in  pairs  the  generators,  like  the  Nacozari  machines,  will  most  of  the  time 
work  as  one,  producing  the  uniform  mixed  gas  ;  but  should  a  partial  production  of  water-gas 
alone  be  desired,  the  air  blast  is  shut  off  and  steam  injected  into  one  generator,  up  through  the 
glowing  mass  of  peat,  across  into  and  down  through  the  hot  coals  in  the  other  machine  and 
out  thence  to  the  condenser  and  scrubber.  This  continues  for  a  few  minutes,  until  the  fire 
has  cooled  off,  si  that  the  air  blast  is  again  required  to  bring  it  up  to  the  proper  temperature, 
when  the  same  course  is  again  followed,  except  that  this  time  the  direction  of  the  steam  in  the 
generator  is  reversed,  entering  the  bottom  of  the  second  and  leaving  by  the  first. 

Peat,  like  wood,  particularly  green  wood,  is  naturally  suited  on  account  of  its  large  per- 
centage of  moisture,  to  steady  production  of  the  mixed  gas,  rather  than  to  the  alternate  genera- 
tion of  first  water-gas  and  then  producer-gas,  as  with  dry  fuels  such  as  coal. 

QUALITY    OF    MERRIFIELD    PEAT-GAS. 

In  these  experimental  runs  of  the  Merrifield  gas  generator  the  calorific  determinations 
and  analyses  of  the  «as  were  made  by  Dr.  W.  Hodgson  Ellis,  professor  of  applied  chemistry  at 
the  School  of  Practical  Science,  Toronto.  The  gas  produced  on  28th  October  1901  gave  the 
following  calorific  values  at  the  different  stages  of  the  operations  : 

Time.  B.  T.  U.  per  cubic  fcot. 

3.00  p.m 96.4 

3.10     , 118. 

3.20     „     149. 

3.25     „     154.6 

3.55     „     159. 

4  15     ,,     125. 

Average 133.7 

The  quantity  of  gas  made  and  peat  consumed  was  not  ascertained. 

The  plant  had  been  kept  warm  during  the  previous  part  of  the  dav  without  generating 
much  gas  until  this  test  began,  and  soon  after  gas  of  good  quality  began  to  appear  a  mishap 
caused  a  sudden  termination  of  the  test.  This  accounts  for  the  gradual  rise  and  subsequent 
abrupt  fall  in  the  quality  of  the  gas. 
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Shortly  afterwards  another  test  run  gave  the  following  quality  of  gas  : 

Time.                                                                    B.  T.  U.  per  cubic  foot. 
2.10  p.  m 156 

2.40  ,,      156 

3.10  ,,       157 

3.40  ,,       156 

4.15  ,,      153 

4.30  ,,       155 

Average    156 

For  some  hours  previous  the  generators  had  run  steadily  and  continued  so  to  the  end. 
In  November  another  run  was  made  giving  gas  of  the  following  qualitj'  : 

Time.  Calories  per  litre.  B.T.U.  per  cubic  foot. 

10.45  a.m 889.6   .  .* 100.5 

10.55  "       906.8   102.5 

11.15  "      951 107.5 

11.25  "      889.6  100.5 

11.35  "      966.4   109.2 

11.45  "      944.1    106.7 

11.55  "      1019 115.2 

12.05  "      1041 117.6 

3.20  p.m 1059 119.7 


3.30 
3.45 
4.00 
4.15 
4.30 


1074 121.4 

1092 ,  123.4 

1113 125.7 

1097 124.0 

1147 129.6 


Average   1013 114. 

From  these  determinations  it  will  be  seen  that  the  fuel  value  of  the  gas  on  the  day  of  the 
test  rose  from  100  to  130  B.T.U.  per  cubic  foot.  The  analysis  of  a  sample  of  the  gas  taken 
from  the  pipe  at  the  conclusion  of  the  calorimeter  test,  which  also  marked  the  end  of  the  whole 

experiment,  gave  as  follows  : 

per  cent. 

Carbon  dioxide,  CO2 20.5 

Carbon  monoxide,  CO 10  2 

Methane,  CH4 1.9 

Hydrogen,   H 22.8 

Nitrogen,  N 44.6 

100.0 
The  quantity  of  carbon  dioxide  in  this  sample  is  larger  than  was  obtained  in  samples 
token  in  previous  tests.  In  one  there  was  but  12*4  per  cent.  CO2,  and  in  another  but  7.4 
per  cent.  An  increase  of  CO2,  accompanied  by  a  decrease  of  CO,  such  as  the  above 
analysis  shows,  would  be  caused  by  the  lowering  of  the  temperature  of  the  retort  at  the  end  of 
the  operation  when  the  sample  was  taken. 

The  analysis  of  the  peat  used  in  the  experiment  is  as  follows  : 

per  cent. 

Moisture     25.94 

Volatile  organic  matter   48.41 

Fixed  carbon 18.69 

Ash    6.96 
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Another  run  of  the  generator  was  made,  and  the  gas  this  time  tested  by  Mr.  J.  Walter 
Wells.  Tfte  analytical  work  was  conducted  at  the  gas  works,  but  for  the  calorimeter  deter- 
minations samples  of  the  gas  were  taken  in  a  large  aspirator  can  from  the  gas-holder  and 
tested  at  the  School  of  Practical  Science  laboratory  in  the  same  Junker's  calorimeter  as  was 
used  at  the  works  by  Dr.  Ellis  in  the  experiments  previously  described. 

In  forcing  the  gas  out  of  the  can  by  in-running  water  some  of  the  tarry  vapors  were  lost  by 
condensation,  as  was  apparent  on  examination  of  the  water  from  the  aspirator.  In  all  other 
respects,  however,  the  method  and  apparatus  worked  admirably. 

In  the  accompanying  table  of  analyses  on  page  232,  samples  Nos.  1  to  11  are  of  the  water- 
gas  type,  made  by  injecting  a  large  excess  of  steam  with  a  moderate  air  blast  over  the 
hot  peat  in  the  generator.  Samples  Nos.  12  to  16  are  of  producer-gas  made  in  reheating  the 
furnace  charges,  which  were  cooled  by  the  flow  of  steam  for  the  water-gas,  by  reversing  the 
direction  of  the  air  blast  through  the  generators  and  shutting  off  all  steam.  On  leaving  the 
holders  this  gas  smelt  very  strongly  of  tar  and  contained  considerable  vapors. 

Another  similar  Merrifield  peat-gas  generator  was  installed  at  the  Trent  Valley  Peat  Fuel 
Company's  works,  Kirkfield,  to  produce  fuel  gas  for  the  dryer,  but  no  tests  were  made  with  it, 
which  is  to  be  regretted,  since  it  is  said  to  have  worked  satisfactorily. 

The  original  Merrifield  generator,  first  set  up  at  Toronto  Junction,  on  which  the  above  ex- 
periments were  conducted,  has  since  been  removed  and  reinstalled  at  the  Welland  peat  works, 
where,  if  desired,  test  runs  may  be  made  with  it.  Later  the  intention  is  to  incorporate  it  as 
part  of  the  peat  works,  to  furnish  fuel  gas  for  boilers  and  dryers. 

COST  OF  GAS  PLANT. 

From  the  prospectus  of  Peat  Industries,  Limited,  concerning  this  method  and  all  necessary 
apparatus  for  the  production  by  it  of  peat  gas,  the  following  is  quoted  : 

"  From  one  ton  of  compressed  peat,  analysing  approximately  :  moisture  15  per  cent.,  ash 
7  per  cent.,  tixed  carbon  21  per  cent.,  volatiles  57  per  cent.,  valued  at  $1.50  per  ton  delivered 
at  gas  retort,  figuring  wages  at  20  cents  per  hour,  and  yearly  depreciation  at  6  per  cent,  upon 
value  of  machinery,  and  in  a  plant  capable  of  producing  40,000  cubic  feet  of  gas  hourly, 
a  yield  will  be  had  of  not  less  than  100,000  cubic  feet  of  fixed  gas,  carrying  not  less  than 
150  B.T.U.  per  cubic  foot,  at  a  cost  not  exceeding  2\  cents  per  1000  cubic  feet.  We  will 
supply  all  apparatus  and  material  for  a  plant  producing  not  less  than  20,000  cubic  feet  of  gas 
per  hour  for  $5,000,  exclusive  of  freights,  cartage  to  site  and  erection  ;  larger  plants 
proportionately.  Peat  carrying  up  to  30  per  cent,  moisture  may  be  used,  but  the  yield  of  gas 
will  be  reduced  about  1,000  cubic  feet  for  every  additional  1  per  cent,  moisture." 

This  estimate  was  made  for  gas  plants  situated  at  a  distance  from  the  bogs,  to  which  the 
peat  would  have  to  be  shipped,  and  which  therefore  must  first  be  manufactured  into  com- 
pressed fuel.  If  the  use  of  cut-peat  be  made  possible  by  locating  the  gas  works  at  the  bog,  or 
only  at  such  distance  that  the  peat  could  be  economically  transported  thereto  as  cut  peat,  the 
cost  of  the  fuel  should  not  exceed  50  to  75  cents  per  ton. 

The  above  experimental  runs  with  the  Merrifield  generator  were  made  on  cut  peat,  and 
the  analytical  tests  show  that  it  gives  high  results.  With  compressed  peat  briquettes  the 
advantages  over  cut  peat  would  be  smaller  bulk  and  therefore  less  frequent  handling,  lower 
moisture  content  and  consequently  a  higher  calorific  value. 

There  are  many  advantages  to  be  gained  in  the  use  of  peat  by  converting  it  into  gaseous 
fuel,  many  of  them  appertaining  equally  to  other  gaseous  fuels.  While  the  consumption  of 
the  solid  fuel  involves  a  loss  of  heat  of  25  to  30  per  cent,  or  more,  this   loss,'  if  the  fuel  be 
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converted  into  gas,  will  be  reduced  to  from  15  to  20  per  cent.  When  the  fire  box  is  sufficiently 
lar<?e  the  combustion  is  complete,  and  without  smoke  or  soot,  leaving  always  a  clean  boiler 
surface.  A  properly  regulated  draught  insures  complete  and  even  combustion.  Its  compar- 
ative freedom  from  sulphur  makes  possible  a  long  life  for  the  boiler.  A  better  insulation  may 
be  had  against  loss  of  heat  by  radiation,  and  the  hot  gases  from  the  generator  may  be  utilized 
for  drying  the  peat  which  is  to  be  converted  into  gas. 

The  most  important  reason,  however,  why  peat  gas  can  be  more  profitably  and  extensively 
employed  than  peat  in  large  industrial  works  lies  in  the  fact  that  by  locating  a  large  central 
power  station  at  a  suitable  bog  the  cheapest  kind  of  peat,  namely  cut  peat,  satisfies  all  require- 
ments; and  the  gas  may  then  be  piped  for  distribution,  or,  if  the  place  of  consumption  be 
at  too  great  a  distance,  it  may  be  converted  at  the  bog  into  electrical  energy. 

Sulphur  in  Ontario  Peat. 

At  the  Provincial  Assay  Office  36  samples  of  peat  from  different  bogs  in  Ontario  were  ana 
lysed  for  their  sulphur  contents.     The  results  serve  to  show  the  general  character  of  our  peat 
in  this  respect. 

Each  sample  was  analysed  in  duplicate  by  three,  different  methods.  The  sulphur  content 
was  found  to  range  from  0.112  to  1.00  per  cent,  with  an  average  of  about  0.5  per  cent.  Penn- 
sylvania anthracite  contains  over  .6  per  cent,  and  bituminous  coal  over  1.4  per  cent,  sulphur. 

Bogs  are  however  to  be  had,  as  the  analyses  show,  which  carry  little  more  than  traces  of 
sulphur,  should  freedom  from  this  ingredient  be  particularly  desired. 


Dobson's  New  Peat  Machines. 

Since  last  season  when  the  data  for  the  foregoing  report  were  collected,  Mr.  Dobson  has 
devised  and  built  a  new  peat-digger,  also  a  peat  gatherer  or  scraper,  the  former  for  excavating 
and  spreading  the  peat  in  fragments  over  the  surface,  as  did  the  original  machine,  and  the 
latter  replacing  the  hand  scrapers  in  gathering  in  to  the  central  tram  tracks  the  layers  of  air- 
dried  peat. 

THE    IMPROVED    EXCAVATOR. 

A  comparison  of  the  work  done  by  the  two  diggers  shows  that  the  same  end  is  attained  by 
both,  but  in  greater  perfection  by  the  new  machine,  which  raises  and  spreads  the  fragments  of 
peat  more  nearly  in  their  natural  uncompacted  condition,  thus  facilitating  the  subsequent  evap- 
oration of  the  moisture.  The  carriage  of  the  new  machine  is  mounted  on  four  wide  faced 
wheels  and  is  automatically  propelled  along  the  edge  of  the  ditch  by  the  same  8-h.p.  electric 
motor  and  combination  of  gear  wheels  and  chains,  the  electric  transmission  wires  trailing  along 
the  bog  behind.  The  method  employed  for  digging  out  the  peat  however  is  quite  different. 
Instead  of  the  suspended  elevator  box  overhanging  the  ditch  with  its  link  chain  and  cutting 
knives  which  scraped  off  the  peat  and  carried  the  same  in  fragments  up  the  inside  of  the  box, 
a  six-armed  wheel,  each  arm  knife-faced,  does  the  work,  revolving  at  a  moderate  velocity 
(between  80  and  100  revolutions  per  minute)  and  in  a  plane  at  right  angles  to  that  of  the  direc- 
tion of  travel  of  the  carriage. 

From  tip  to  tip  of  opposite  arms  the  wheel  gives  a  diameter  of  3  feet,  so  that  deducting 
the  diameter  of  the  hub,  the  arms  or  blades  are  each  about  16  inches  long.  The  above  men- 
tioned knife  face  is  an  attached  steel  blade  parallel  to  the  plane  of  the  wheel.     Across  the  top 
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of  each  arm  another  knife,  formed  by  the  sharpened  end  of  a  flat  sheet-steel  band,  projects 
back  at  right  angle3  to  the  edge  knife  and  parallel  to  the  shaft,  about  4  inches  wide  and  of  a 
like  depth.  The  rear  end  of  this  band  then  bends  down  along  the  back  of  the  arm  to  form  a 
flange  which,  when  in  operation,  serves  to  elevate  the  cut  peat  to  the  top  of  the  wheel  and 
from  there  to  throw  it  by  centrifugal  action  into  the  conveyer  trough,  at  the  farther  end  of 
which  revolves  the  paddle-wheel  distributor  that  casts  the  fragments  in  a  long  stream  across 
the  bog.  A  semi- circular  wooden  casing  set  around  and  close  to  the  outside  half  of  the  peri- 
phery of  the  digger  wheel  prevents  the  peat  particles  escaping  in  their  elevation  before  the 
proper  point,  from  which  when  thrown  out  they  drop  into  the  above  conveyor  trough. 

The  digger  wheel  with  its  shaft  and  pulleys  is  suspended  over  the  side  of  the  bog  into  the 
ditch  by  a  wooden  frame  which  in  turn  is  affixed  to  a  second  platform  surmounting  that  of  the 
carriage.  This  upper  platform  is  hinged  to  the  lower  one  at  its  inner  end,  over  which  point 
also  the  motor  is  mounted,  and  at  the  outer  end  is  free  to  be  raised  or  lowered  by  chain  and 
small  windlass  for  the  desired  depth  of  cut.  The  maximum  cut  will  be  a  few  inches  less  than 
the  diameter  of  the  wheel. 

As  the  carriage  travels  forward  along  the  top  of  the  bog  and  close  to  the  edge  of  the  ditch 
the  face  of  the  revolving  digger  eats  its  way  spirally  into  a  strip  of  bog  along  the  face  of  the 
ditch  wall,  the  end  cutters  shearing  off  the  strips,  and  the  flanges  back  of  each  arm  catching 
them  up  in  the  way  aheady  described. 

A  cut  a  foot  deep  may  be  made,  which,  at  the  rate  of  forward  travel  of  6  feet  to  9  feet  as 
desired,  gives  a  much  greater  capacity  than  was  possible  with  the  original  digging  machine. 

THE  MECHANICAL  GATHERER. 

The  scraping  machine  for  gathering  the  successive  layers  of  air-dried  peat  fragments  over 
to  the  central  tram  line  follows  the  same  principle  as  is  employed  by  the  hand  scrapers.  The 
improvement  lies  simply  in  greater  speed  and  therefore  reduced  cost.  The  machine  consists 
of  a  carriage  or  platform  mounted  on  three  wide-faced  wheels  the  two  drivers  in  front  on  the 
same  axle  and  the  steering  wheel  in  rear  operated  by  a  lever  arm  above.  In  front  of  the  two 
forward  wheels  a  semi-circular  sheet  steel  scraper  is  suspended,  and  from  above  the  operator 
may  easily  drop  or  raise  it  by  a  lever  arm  to  take  off  any  depth  of  peat  desired  (from  a  fraction 
of  an  inch  to  say  2  inches  in  depth).  The  motor,  by  means  of  belting,  drives  the  carriage 
across  and  back  from  ditch  to  tram  track  at  a  quick  speed,  working  up  the  field  in  a  diagonal 
zig-zag  fashion,  every  time  leaving  a  pile  of  air-dried  peat  beside  the  track. 

Cuts  are  given  illustrating  the  new  machines. 

The  experiments  which  Peat  Industries,  Limited,  has  been  carrying  on  with  a  short-stroke, 
rapidly  working  peat  press,  have,  it  is  said,  demonstrated  that  a  fine  product  is  obtainable  by 
rapidly  packing  the  peat  dust  in  a  hot  tube,  and  a  press  has  been  built  to  make  fuel  by  this 
process.  It  will  hammer  the  peat  by  short,  quick  strokes  through  an  open  tube  surrounded 
by  a  steam  chamber.  The  company  has  inaugurated  field  operations  on  its  bog  at  Welland  to 
supply  material  for  a  large  tonnage. 


1902  The  Sudbury  Nickel  Deposits  235 


THE  SUDBURY  NICKEL  DEPOSITS. 


BY    A.     P.     COLEMAN. 

In  accordance  with  the  instructions  of  Mr.  T.  W.  Gibson.  Director  of  the  Bureau  of  Mines 
of  Ontario,  my  field  work  last  summer  consisted  in  the  examination  of  the  more  important 
nickel  deposits  of  the  Sudbury  region.  Mr.  J.  M.  Empey  was  appointed  assistant,  but  after  a 
short  time  went  west  to  accept  an  appointment  on  a  Dominion  surveying  party.  His  place  was 
taken  by  Mr.  M.  T.  Culbert,  and  Mr.  F.  Y.  Harcourt,  who  rendered  efficient  service  during 
the  summer  and  continued  in  the  field  for  some  weeks  after  I  was  obliged  to  leave  the  work. 

Our  work  was  much  aided  by  the  kind  assistance  of  the  officers  of  the  mining  companies 
and  by  prospectors  and  others  interested  in  mining.  Special  thanks  are  due  to  the  president 
and  officers  of  the  International  Nickel  Company  for  permission  to  make  use  of  the  plans  and 
sections  of  the  Copper  Cliff  and  other  mines  under  their  control,  providing  material  of  the 
utmost  value  in  the  study  of  ore  deposits,  since  several  of  their  mines  have  been  worked  to  a 
considerable  depth. 

The  map  and  report  of  Dr.  Bell  of  the  Geological  Survey  of  Canada  were  of  course 
indispensable  for  a  study  of  the  region,  and  information  of  much  value  was  obtained  from 
Dr.  A.  E.  Barlow,  also  of  the  Survey,  who  was  continuing  his  work  on  the  geology  begun  in 
the  previous  year.  As  Dr.  Barlow's  map,  showing  the  results  of  his  revision  of  the  geology 
of  the  region,  is  expected  to  appear  before  long,  it  was  decided  to  confine  my  work  for  the 
most  part  to  a  study  of  the  mines  and  their  immediate  surroundings.  As  the  northern  range 
had  not  been  mapped  by  the  Geological  Survey,  and  as  I  had  in  previous  years  examined  parts 
of  it,  it  seemed  proper  that  the  Bureau  of  Mines  should  undertake  part  of  the  field  work  in 
this  region,  though  no  working  mines  exist  in  it.  Although- the  time  at  our  disposal  was  not 
sufficient  to  cover  the  whole  range,  a  good  beginning  has  been  made  at  the  eastern  end  of  it 
where  some  large  ore  deposits  are  known  to  exist. 

Since  the  region  was  mapped  by  Dr.  Bell  and  his  assistants  in  1890, 7  the  country  has 
been  greatly  opened  up,  partly  by  the  settlement  and  clearing  of  the  land,  but  to  a  greater 
extent  by  mining  and  prospecting  operations,  by  the  spread  of  forest  fires,  which  in  many 
places  have  left  the  rock  completely  bare,  and  by  the  extension  of  railroads  and  the  cutting  of 
wagon  roads  to  the  various  mines  and  settlements.  Naturally  a  much  clearer  idea  of  the  field 
geology  is  possible  now  than  in  earlier  days,  and  a  considerable  body  of  information  as  to  the 
associations  of  the  ore  bodies  has  been  accumulated  by  mining  operations  ;  so  that  a  fresh  study 
of  this  unicpue  and  important  mining  region  is  demanded. 

Geological  Literature  of  the  Region. 

The  literature  of  the  Sudbury  mining  region  has  grown  to  respectable  proportions  and 
should  be  referred  to  briefly  before  proceeding  to  describe  the  results  of  our  field  work,  though  the 
history  of  the  development  of  the  nickel  deposits  is  more  or  less  familiar  to  the  public  through 
the  political  discussions  that  have  arisen  as  to  the  policy  proper  to  pursue  regarding  them. 

Although  in  1856  nickel  was  found  in  small  amounts  by  Sterry  Hunt  in  ore  collected  by 
Murray  noith  of  Whitefish  lake,  near  what  is  now  Naughton  station  on  the  "  Soo  "  line,2  no 
attention  was  paid  to  the  ores  of  the  region  until  the  Canadian  Pacific  railway  was  constructed, 
giving  freer  access.     In  the  building  of  the  line  the  ore  body  of  the  Murray  mine  was  disclosed 

1  Geol.  Sur.  Can.,  1890-91,  F.  2  Geol.  Sur.  Can.,  1853-56,  pp.  180  and  189. 
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in  1882,  and  in  the  following  year  the  Stobie,  Copper  Cliff,  and  other  deposits  were  found,  but 
were  looked  on  as  of  value  only  for  their  copper  contents.  It  was  not  till  three  or  four  years 
later,  when  a  thousand  tons  of  ore  had  been  shipped  to  England  from  the  Copper  Cliff  mine,  that 
the  value  of  the  pyrrhotite  as  nickel  ore  was  recognized.3 

In  1890,  Dr.  Bell  and  others  refer  to  the  Sudbury  nickel  region  in  the  Report  of  the  Royal 
Commission  on  the  Mineral  Resources  of  Ontario  ;4  and  in  the  following  year  Dr.  Bell  gives  an 
account  of  the  ore  bodies  of  the  region  in  the  Report  of  the  Bureau  of  Mines. 5  In  the  volume 
of  the  Geological  Survey  for  1890  his  report  on  the  Sudbury  Mining  District  appears  as  part 
F.  including  the  results  of  bis  held  work  from  1888  to  1890,  as  well  as  those  of  Barlow  and 
various  assistants.  In  the  Bureau  of  Mines  Report  for  1891,  we  find  the  first  statistics  of  the 
production  of  nickel  ore,  and  in  the  following  years  the  nickel  contents  of  the  matte  produced 
are  given  year  by  year,  and  various  references  are  made  to  the  mines  and  their  geological 
relationships  by  mining  inspectors  and  geologists,  as  well  as  accounts  of  the  metallurgy  of  nickel 
and  its  value  in  the  manufacture  of  armor  plate,  etc. 

In  1891  Gamier,  who  had  discovered  the  New  Caledonia  nickel  deposits,  gives  an  important 
account  of  the  Sudbury  mines,6  and  Levat  in  1892  describes  the  treatment  of  the  Sudbury  ores, 
comparing  them  with  those  of  New  Caledonia.7 

In  the  earlier  reports  the  nickel  ore  was  said  to  occur  in  mas-:es  of  diorite  at  their  contact 
with  granitic  gneiss,  etc.,  but  in  1892  Baron  von  Foullon  described  the  rock  from  Murray  mines 
as  containing  hypersthene  and  diallage,  and  hence  belonging  to  the  norite  variety  of  gabbro  8  ; 
and  in  1893  it  was  shown  by  the  present  writer  that  the  country  rock  of  nickel  deposits  south 
of  Clear  lake  in  the  northern  range  was  gabbro  containing  diallage  and  enstatite.9 

Dr.  T.  L.  Walker,  in  his  Inaugural  Dissertation  on  the  Sudbury  Nickel  District,  proves 
that  where  unweathered  the  nickel-bearing  rock  contains  hypersthene  and  is,  as  Foullon  had 
said,  norite.  He  makes  the  additional  important  observation  that  this  basic  eruptive  often 
passes  by  insensible  gradations  into  syenite  and  granite.10  His  views  are  confirmed  by  Barlow 
in  190L.11 

Dr.  Adams  and  others,  following  the  theory  of  Vogt  for  the  Scandinavian  nickel  deposits, 
have  explained  the  Sudbury  deposits  as  very  basic  segregations  at  the  margin  of  the  eruptive 
mass  with  which  they  are  connected. l2 

There  have  been  many  papers  on  the  minerals  belonging  to  the  nickel  ores,  but  these  need 
not  be  referred  to  at  this  point,  nor  need  those  that  describe  the  metallurgical  methods  applied 
to  the  ores  at  Copp3r  Cliff  and  elsewhere. 

Topography  of  the   District. 

The  area  known  to  include  nickel  ores  of  promise  in  the  Sudbury  district  is  about  40  miles 
long,  from  Worthington  mine  in  Drury  township  northeast  to  lake  Wahnapitae,  and  about  20 
miles  broad,  from  the  Evans  mine  northwest  to  the  township  of  Levack  ;  but  the  mines  which 
have  actually  been  producers  of  ore  on  any  important  scale  are  confined  to  a  belt  about  3  miles 
wide  and  26  miles  long,  stretching  from  Worthington  to  the  Blezard  mine.  Our  field  work 
was  mainly  devoted  to  the  belt  just  defined,  though  some  time  was  put  on  the  Blue  lake, 
Whistle  and  other  properties  near  lake  Wahnapitae  and  the  adjoining  part  of  the  northern 
range. 

3  See  Dr.  Bell  in  Bur.  Mines  1891,  p.  89.  *  pp.  23,  67-8,  88,  100.  404-5  and  433-5. 

5  Bur.  Mines,  1891,  pp.  88-90.  «  Men.  Soc.  des.  Ing.  Civik,  1891. 

7  An  des  Mines,  1892,  Form  J,  2  Livraison  ;  also  translation  io  Bur.  Mines,  1892,  pp.  149,  etc. 

8  Jahr  b.d.  k-k  geol.  Reichsanstalt,  Vienna,  1892,  pp.  223-310. 

9  Rocks  of  Clear  lake  near  Sudbury,  Can.  Rec.  Sc,  Apr.,  1893,  p.  344. 

10  Quar.  Jour. Geol.  Soc.  Vol.  LIII,  pp.  40-46  Tl  Geo.  Sur.   Can.  Sum.   Rep.,  p.  143. 
12  Can.  Min.  Rev.,  Jan  ,  1894,  p.  8. 
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In  general  the  region  is  one  of  low  relief,  often  quite  flat  or  with  gently  rounded  hills, 
though  some  ridges  of  unusually  durable  quartzite  or  gabbro  rise  as  hills  ?00  or  200  feet  above 
the  ordinary  level.  The  low  ground  is  frequently  covered  with  lacustrine  clay,  furnishing  good 
farming  land  but  obscuring#the  Held  relationships  of  the  older  rocks.  Lakes  are  on  the  whole 
less  numerous  than  in  most  Arch  jean  districts,  as  noted  by  Dr.  Bell,  and  little  of  the  work  can 
be  done  with  canoes.  The  railways  with  their  rock  cuttings  afford  great  assistance  to  the 
geologist,  and  now  that  the  main  line  of  the  Canadian  Pacific  and  the  "  Soo  "  branch  with  their 
spurs  to  the  Frood,  Stobie,  Blezard  and  other  mines,  are  supplemented  by  the  Manitoulin  and 
North  Shore  railway,  reaching  from  Sudbury  to  the  Gertrude  mine,  there  are  excellent  bases 
from  which  to  work. 

The  whole  region  has  been  laid  off  into  townships  six  miles  square,  the  lines  for  separate 
miles  and  sometimes  for  half  miles  also  having  been  run  ;  but  the  work  was  often  carelessly 
done,  and  in  many  parts  successive  bash  fires  have  completely  removed  zhe  timber,  and  with  it 
all  trace  of  the  lines  or  corner  posts.  In  the  township  of  McKim  one  can  go  for  miles  without 
finding  a  trac^  of  the  old  survey.  It  would  be  of  the  greatest  service  to  geologists  and  also  to 
the  settlers  and  property  owners  if  lines  should  be  rerun  with  iron  posts  at  the  corners. 

The  more  or  less  complete  burning  off  of  the  forest  has  p  ovided  unusual  opportunities  to 
study  the  stratigraphy,  and  it  is  fortunate  that  so  experienced  a  geologist  as  Dr.  Barlow  is  in 
the  field  to  take  advantage  of  it. 

The  exact  demarcation  of  the  boundaries,  especially  of  the  norite  masses  which  contain  the 
ore  bodies,  is  of  the  utmost  importance  from  the  practical  as  well  as  the  theoretical  side.  The 
introduction  of  magnetic  surveys  of  the  norite  contacts  by  Dr.  Mond,  Edison  and  the  Clergues 
is  one  of  the  latest  and  most  interesting  methods  of  prospecting  adopted  in  this  district,  and 
though  the  value  of  the  results  is  still  somewhat  disputed,  there  is  a  probability  that  the  method 
may  have  a  future  of  importance.  Unfortunately  the  pyrrhotite  is  somewhat  variable  in  its 
magnetism  and  is  never  so  strongly  attractive  as  magnetite.  Specimens  obtained  from  Blue 
lake  are  the  most  magnetic  known,  and  fragments  chosen  with  the  right  orientation  readily 
attract  iron  filings  to  their  north  and  south  poles. 

The  maps  available  include  the  old  and  often  faulty  township  maps,  Dr.  Bell's  Sudbury 
sheet  of  1890,  the  Bureau  of  Mines  geologically  colored  sheet  of  1892,  both  on  the  scale  of  four 
miles  to  the  inch  ;  and  the  two-mile-to  the-inch  map  of  the  Bureau  of  Mines  accompanying  the 
Report  of  1930.  The  last  two  maps  are  copies  of  Dr.  Bell's  map  with  few  changes,  so  far  as 
the  geology  is  concerned,  but  are  of  importance  as  showing  the  locations  taken  up  to  date. 

It  is  understood,  of  course,  that  under  present  conditions  it  is  possible  to  map  the  geology 
with  much  greater  precision  than  twelve  years  ago  when  the  country  was  almost  devoid  of  roads 
and  mainly  covered  with  bush.  The  old  map  has,  however,  served  an  excellent  purpose  in 
spite  of  numerous  inaccuracies.  Its  worst  flaw  is  the  want  of  a  distinction  between  the  norite 
bands  and  the  adjoining  hornblende  porphyrites  and  greenstones.  As  the  former  are  nickel- 
bearing  and  the  latter  are  not,  the  importance  of  the  distinction  is  evident.  The  two  rocks 
being  often  much  alike,  it  is  not  surprising  that  in  the  early  days  they  were  mapped  together. 
Their  separation  will  be  the  most  striking  change  in  future  maps. 

For  detailed  mapping  near  the  mines  we  have  found  it  necessary  to  do  a  considerable 
amount  of  topographical  work  in  order  to  fix  the  geology,  though  we  have  avoided  this  as  much 
as  possible,  since  Dr.  Barlow  and  his  assistant,  Mr.  Leroi,  have  largely  covered  the  ground  in 
their  field  work. 

We  are  under  great  obligations  to  the  mine  authorities  for  permission  to  copy  their  surface 
and  underground  plans,  which  are,  of  course,  indispensfible  to  a  satisfactory  study  of  the  ore 
bodies  and  their  surroundings.     In  only  one  or  two  instances  have  objections  been  made  to 
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giving  the  fullest  information  possible.  In  most  cases  we  have  found  it  necessary,  however,  to 
supplement  the  surface  plans  by  work  of  our  own,  since  the  needs  of  the  miner  are  not  so  com- 
prehensive as  those  of  the  geologist.' 

For  topography  we  have  depended  mainly  on  the  compass  and  Pacmg>  using  the  dial  com- 
pass when  in  the  neighborhood  of  ore  bodies,  where,  of  course,  there  is  local  attraction  due 
to  the  pyrrhotite.  The  presence  of  numerous  swamps  and  hills  interferes  with  the  most  accur- 
ate work  by  these  methods,  but  the  results  are  sufficiently  correct  for  our  purpose.  The  great- 
est difficulty  met  with,  however,  is  the  rather  wide-spread  drift  sheet  hiding  the  rock  com- 
pletely in  the  lower  parts  of  the  region. 

As  a  preparation  for  the  study  of  the  ore  deposits  themselves,  it  was  decided  to  do  some 
general  field  work  to  become  acquainted  with  the  rock  types  of  the  region  and  their  usual  assoc- 
iations. For  this  purpose  the  township  of  McKim,  of  which  Sudbury  is  the  centre,  was 
chosen,  since  the  rock  is  here  best  exposed  and  the  outcrops  are  easily  accessible  by  roads  or 
railways.  As  Dr.  Barlow  is  to  include  the  township  in  his  forthcoming  map  it  will  be  unneces- 
sary to  give  the  results  of  our  work  in  detail  accompanied  by  a  map,  and  we  shall  confine  our- 
selves here  to  a  discussion  of  the  main  rocks  and  their  relationships. 

Sedimentary  Rocks  Near  Sudbury. 

Although  eruptives  of  various  kinds  cover  large  areas  in  the  Sudbury  region  the  greater 
part  of  the  Huronian  consists  of  sedimentary  rocks,  partly,  however,  of  eruptive  origin  in  the 
form  of  volcanic  ash  and  stones.  The  sediments  near  Sudbury  range  from  quartzite  to  arkose, 
graywacke,  and  graywacke  conglomerate;  and  all  gradations  of  these  three  types  may  occur  as 
well  as  layers  of  a  slaty  character.  In  the  neighborhood  of  some  of  the  eruptive  masses  the 
sedimentary  rocks  are  greatly  rearranged  and  metamorphosed  into  various  schists,  such  as 
mica  schist,  chlorite  schist,  hornblende  schist,  or  fine-grained  gneiss.  Often  they  have  second- 
ary minerals  developed  in  them,  including  staurolite  and  garnet,  and  some  of  the  altered  bands 
are  crowded  with  large  white  crystal  forms  apparently  of  staurolite,  now  turned  into  pseudo- 
niorphs  of  tine  grained  quartz. 

Perhaps  the  most  prevalent  rock  is  a  very  fine-grained  arkose  or  halleflinta  weathering  to 
pale  flesh  color  and  looking  very  much  like  Laurentian  granite  or  gneiss  until  examined  closely. 
Fader  the  microscope,  too,  it  often  simulates  closely  a  felsite  and  has  been  so  described,13  but 
its  general  character  and  associations  go  to  show  that  it  is  a  re-crystallized  sediment.  Stratifi- 
cation is  seldom  marked,  but  occasionally  one  finds  pebbles  suggesting  water-worn  materials. 
In  some  cases,  however,  the  conglomeratic  phase  is  due  to  faulting  and  shearing. 

Closely  connected  with  this  is  a  gray  quartzite  or  graywacke  with  less  feldspar  and  often 
thin  bauds  of  slaty  material,  showing  very  uniform  stratification  on  weathered  surfaces,  where 
the  slaty  layers  are  more  easily  attacked,  leaving  the  harder  layers  rich  in  quartz  to  stand  out. 
Though  the  freshly  broken  rock  shows  very  little  structure,  on  the  weathered  surfaces  all  the 
structures  of  sands  and  clays  laid  down  in  water  may  be  seen,  and  there  is  no  reason  to  sup- 
pose that  they  are  not  ordinary  marine  deposits.  In  some  places  these  well  stratified  quartz- 
ites  have  been  greatly  faulted  as  on  the  hill  northwest  of  Sudbury;  and  more  slaty  varieties 
often  contain  innumerable  whiter  or  darker  crystals,  now  apparently  changed  to  finely  granular 
quartz,  perhaps  Dr.  Selwyn's  rice  rocks.1  i 

A  third  sedimentary  rock  ia  graywacke  conglomerate,  probably  later  in  age  than  the  two 
rocks  previously  mentioned.  It  consists  of  a  gray  or  black  muddy  basis  with  many  angular  frag- 
ments' of  quartz  imbedded  in  it,  and  in  places  large  numbers  of  pebbles  evidently  rounded  by 

13Geol.  Sur.  Can.,  Vol.  V.,  Part  F.     Prof.  Williams'  notes  on  the  rock. 
14Geol.  Sur.  Can.,  Vol.  V.,  p.  45.  F. 
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water,  including  various  granites  and  quartzites  as  well  as  crystalline  quartz.  There  i3  a  point 
on  the  north  shore  of  Ramsay  lake  where  this  seems  to  be  a  basal  conglomerate  overturned 
under  the  lower  quartzite,  so  as  now  to  be  nearly  reversed  in  position,  but  the  evidence  on  this 
point  is  not  entirely  clear. 

The  most  typical  conglomerate  in  the  region,  however,  extends  as  a  much  broken  band 
from  northeast  to  southwest  near  Stobie  mine,  showing  crowded  pebbles  and  small  boulders 
of  more  than  half  a  dozen  kinds,  including  granite,  quartzite  and  several  sorts  of  green  schist. 
Near  by  is  a  small  hill  of  white  quartzite,  both  rocks  more  like  the  Huronian  of  lake  Huron 
than  the  others  of  the  region,  which  have  usually  suffered  more  re-crystallization. 

All  of  these  sediments  have  a  strike  as  a  rule  between  35Q  and  90"  east  of  north,  corres- 
ponding tothe  direction  of  the  nickel  range  ;  and  the  harder  quartzites  and  arkoses  rise  as 
sharp  ridges  running  northeast  and  southwest. 

To  the  northwest  of  Sudbury  and  its  belt  of  nickel  ranges  there  is  a  roughly  oval  area  of 
rocks  having  a  more  modern  look  than  those  just  described.  They  include  at  the  base  a  con- 
siderable thickness  of  volcanic  tuffs  made  of  innumerable  fragments  of  eruptive  materials  or 
of  dark  glass,  now  cemented  into  a  dark  gray  rock.  This  represents  a  series  of  great  volcanic 
eruptions,  the  ash  and  sand  and  lapilli  probably  having  been  dropped  into  the  sea.  Above  the 
tuffs  are  gray  sandstones  or  arkoses  more  like  ordinary  marine  deposits,  and  black  slates  with  a 
well-marked  cleavage  across  the  planes  of  sedimentation.  The  latter  rocks  contain  a  consider- 
able percentage  of  carbon,  and  have  tempted  the  Sudbury  people  to  hope  for  coal  from  them. 
The  curious  deposit  of  anthraxolite  of  Balfour  township  fills  an  irregular  vein  in  these  slates. 

The  rocks  just  mentioned  are  thought  by  Dr.  Bell  to  be  of  Cambrian  age,  and  therefore 
much  later  than  the  sediments  to  the  southeast  of  the  nickel  range. 

The  sedimentary  rocks  near  Sudbury  become  more  schistose  as  they  approach  the  nickel 
range  and  other  eruptive  masses,  and  are  joined  by  a  variable  band  of  greenstones,  no  doubt 
largely  eruptive  in  origin.  They  include  chloritic  and  hornblendic  schists,  hornblende 
porphyroids  and  porphyrites,  as  well  as  lava-like  rocks  made  up  of  dark  green  ellipsoids  of 
much  weathered  trap  having  an  inch  or  two  of  the  outside  of  the  oval  masses  filled  with' white 
spots  or  amygdules. 

Among  the  green  schists  and  mixed  with  the  other  rocks  mentioned  are  hornblende  schists 
filled  with  small  oval  white  spots  which  look  like  the  amygdules  just  mentioned  ;  but  which 
prove  to  consist  of  very  fine-grained  quartz.  On  weathered  surfaces  these  res'st  better  than 
other  parts  of  the  rock,  and  stand  out  like  thickly  scattered  white  peas  or  beans.  The  origin 
of  the  structure  is  uncertain. 

All  of  the  sediments  and  the  accompanying  schists  are,  as  a  rule,  steeply  tilted,  often 
standing  nearly  vertical,  aud  all  show  numerous  faults ;  features,  no  doubt,  connected  with  the 
adjoining  eruptive  masses. 

The  Eruptives  of  the  Region. 

It  will  be  necessary  to  describe  briefly  the  eruptive  rocks  of  the  region  before  taking  up 
the  ore  deposits,  since  the  latter  are  intimately  connected  with  them.  However,  it  is  intended 
to  take  up  here  only  the  easily  recognized  features,  leaving  the  microscopic  characters  of  these 
interesting  rocks  for  the  most  part  to  be  described  under  the  head  of  petrography.  A  very 
good  account  of  most  of  them  is  to  be  found  in  Professor  T.  L.  Walker's  study  of  the 
Sudbury  region, ir>  which  will,  in  the  main,  be  followed  here. 

Tlv3  most  important  of  the  eruptives  is  naturally  the  one  containing  the  ore  deposits, 
generally  called  diorite  in  the  region,  because  when  weathered,  as  it  usually  is.  the  chief 
minerals  seen  are  hornblende  and  plagioclase  feldspar,  the  components  of  diorite.     It  has  been 

15Quart.  Jour.  Geol.  Soc,  Vol.  LI II.,  pp.  40-66. 
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shown  by  various  petrographers,  however,  that  the  fresher  examples  of  the  rock  are  a  variety 
of  gabbro  called  norite,  in  which  the  dark  mineral  is  largely  hypersthene,  or  rhombic  augite. 
The  norite  is  usually  gray,  fine  to  coarse-giained,  and  contains  in  general  bluish  grains  of 
quartz  and  scales  of  black  mica.  In  many  places  it  is  pock-marked  with  brown  spots,  where 
small  grains  of  nickel  ore  (pyrrhotite)  have  weathered;  and  in  fewer  places  the  pyrrhotite 
with  some  copper  pyrites  increases  in  amount  until  the  rock  materials  are  crowded  out,  and  a 
rusty  mass  of  gossan  indicates  an  ore  body  of  workable  character  beneath. 

Some  years  ago  Dr.  Walker  discovered  the  very  interesting  fact  that  the  band  of  norite 
running  for  miles  northeast  and  southwest  to  the  south  of  the  oval  area  of  volcanic  tuffs  and 
sandstones  fades  off  toward  the  northwest  into  an  intermediate  rock  consisting  of  micropeg- 
matite,  having  a  paler  gray  or  a  pink  color  on  weathered  surfaces,  and  finally  passing  into  flesh- 
colored  granite  or  gneiss  of  a  very  different  character  from  the  norite  with  which  the  eruptive 
started. 

From  the  norite  side  of  the  eruptive  band  just  mentioned  are  narrow  offshoots  of  finer- 
grained  gabbro,  which  may  run  dike-like  for  two  or  three  miles  into  the  schists  and  quartzites, 
often,  however,  with  some  interruptions.  The  ore  bodies  not  arranged  on  the  margin  of  the 
norite  are  strung  out  along  these  projections. 

Beside  the  main  band  of  gabbro  or  norite  there  are  numerous  smaller  areas  of  gabbro 
apparently  unconnected  with  more  acid  rocks,  such  as  micropegmatite  and  granite.  These  rise 
through  the  sedimentary  rocks  as  long  bands,  or  as  irregularly  shaped  masses  which  have 
partly  the  character  of  laccoliths  or  cistern-like  masses  of  eruptive  rock  parting  the  strata  and 
doming  up  the  overlying  beds  into  rounded  forms.  At  the  present  time  the  laccoliths  and  the 
strata  heaved  up  by  them  are  greatly  worn  down,  leaving  hills  of  gabbro  surrounded  by  an 
upturned  fringe  of  steeply  tilted  quartzite  or  graywacke  resting  against  their  flanks.  A  good 
example  of  this  is  to  be  found  in  the  hill  to  the  east  of  Sudbury,  where  a  rounded  mass  of 
gabbro  occupies  a  space  of  about  two  square  miles  enclosed  in  the  stratified  rocks.  A  projec- 
tion runs  three  or  four  miles  to  the  southwest  from  the  mass  just  mentioned,  and  forms  a 
range  of  precipitous  hills  along  the  north  side  of  Kelly's  lake. 

There  are  several  marked  differences  between  the  laccolithic  gabbros  and  the  norites  of  the 
main  range.  They  have  no  connection  with  granite  or  gneiss,  but  in  their  central  parts  may 
have  masses  or  bands  of  coarser-grained,  often  white  rock  consisting  largely  of  plagioclase  mixed 
with  quartz  and  running  into  masses  of  pure  quartz.  No  large  ore  bodies  have  been  found  in 
them.  One  striking  difference  consists  in  their  greater  resistance  to  erosion  as  compared  with 
the  main  range.  The  latter  weathers  easily  and  generally  forms  low  flat  areas  often  partly  drift- 
covered  ;  while  the  laccolithic  variety  resists  weathering  much  better  and  stands  up  as  bare 
hills  and  ridges. 

Beside  the  gabbros  there  are  smaller  masses  and  bands  of  dark-grei  n  eruptives  composed 
chiefly  of  hornblende,  often  coarse  grained,  which  may  be  called  amphibolites  and  hornblende 
porphyrites,  and  which  seem  in  many  cases  to  blend  into  the  schists  mentioned  above.  As 
these  resist  well  they  tend  to  stand  up  as  ridges  or  hills,  examples  of  which  will  be  mentioned 
in  the  description  of  the  mines. 

The  more  acid  or  silicious  eruptive  rocks  of  the  region  are  chiefly  granites,  flesh-red  to 
gray  in  color  and  from  coarse  to  fine-grained..  In  addition  to  the  granitic  edge  on  the  north- 
west flank  of  the  nickel  bearing  eruptive,  there  appear  to  be  two  granites  of  distinct  characters 
and  ages  ;  a  coarse-grained  porphyritic  granite  or  gneiss  of  Laurentian  appearance,  older  than 
the  norite  ;  and  a  finer-grained  red  granite  without  porphyritic  feldspars,  which  is  later  than 
the  norite  and  has  penetrated  it  as  dikes.  These  two  granites  form  ridges  of  hills  parallel  to 
the  general  strike  of  the  region  and  are  often  quite  prominent.  The  only  other  acid  eruptive 
seen  is  quartz  porphyry  in  small  amounts  not  far  from  the  Stobie  mine. 
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Certain  gray  granites  from  the  east  of  McKim  township  differ  in  appearance  from  the  red 
granites  to  the  west,  and  are  possibly  due  to  the  fusion  or  recrystallization  of  rocks  like  the 
arkoses,  as  suggested  by  Prof.  Walker,  but  until  their  relatioi) ships  are  more  completely  worked 
out  this  must  remain  doubtful. 

Later  than  any  of  the  other  rocks  of  the  region  and  cutting  them  all  impartially  are  dikes 
of  olivine  diabase  of  every  dimension  up  to  more  than  100  paces  in  width,  and  traceable  some- 
times for  several  miles.  The  wider  dikes  are  coarse-grained  and  resemble  the  coarser  varieties 
of  norite  belonging  to  the  nickel  range,  but  they  never  contain  the  blue  quartz  so  often  found 
in  the  norite.  Small  dikes  of  diabase  or  diabase  porphyrite  occur  at  most  of  the  nickel  mines, 
often  cutting  the  ore  bodies. 

Pleistocene  Deposits. 

The  geological  record  of  the  Sudbury  region,. as  shown  in  the  solid  rocks,  ends  in  very 
ancient  times,  probably  Hnronian,  certainly  not  later  than  Cambrian  ;  and  from  those  far  off 
ages  to  the  Pleistocene  the  region  seems  to  have  been  dry  land  and  exposed  to  profound  ero- 
sion, which  has  cut  down  the  Archasan  mountains  and  the  possibly  somewhat  later  volcanoes 
almost  to  a  peneplain,  leaving  only  the  deep  lying  stumps  of  what  were  once  important  ranges. 

The  scouring  of  the  ice  sheets,  which  came  from  the  northeast,  as  shown  by  striations  on 
fresh  surfaces,  has  been  very  effective  and  the  hill  tops  are  usually  smoothed  and  rounded.  In 
some  cases  two  ice  advances  are  indicated  by  striations  crossing  one  another,  as  on  the  flank  of 
the  hill  just  east  of  the  town,  where  earlier  and  stronger  scorings  run  30°  west  of  south,  while 
later  ones  have  a  direction  of  15°  west  of  south. 

Boulder  clay  is  not  a  very  prominent  feature,  perhaps  because  largely  removed  during  the 
time  of  post  glacial  lakes,  which  have  left  their  marks  very  plainly  on  the  region.  Where  the 
softer  rocks  have  been  hollowed  out  between  the  hills  formed  by  the  more  resistant  ones,  the 
floor  of  solid  rock  is  often  hidden  by  lake  deposits,  stratified  gray  clay  or  yellow  sand.  North- 
east of  Sudbury  and  to  the  west  of  Rayside  station  as  far  as  Chelmsford  we  find  flat  plains  of 
clay,  which  make  good  farming  land  and  are  now  taken  up  by  settlers.  The  same  sheet  of  clay 
covers  the  lower  ground  near  Copper  Cliff  hiding  the  rocks  for  hundreds  of  acres. 

The  level  of  these  broad  clay  flats  is  from  848  to  881  feet  above  the  sea,  and  there  is  little 
doubt  that  a  lake  with  a  very  irregular  outline  covered  the  region  to  the  upper  level,  or  a  little 
higher,  washing  down  the  clay  and  distributing  it  on  its  bed.  The  shape  of  the  lake  has  not 
been  worked  out  in  detail,  but  it  must  have  had  many  arms  and  islands,  and  have  covered 
some  hundreds  of  square  miles.  East  of  the  clay  deposits  and  often  higher  up,  are  broad 
plains  or  terraces  of  sand,  usually  broken  by  a  few  hills  of  rock  and  frequently  containing 
large  and  deep  kettles  with  no  outlet  except  by  soakage  through  the  drift.  Often  such  basins 
contain  a  pond  or  lake,  but  some  of  them  are  empty.  Their  origin  is  generally  explained  by 
supposing  that  on  the  retreat  of  the  ice  sheet  for  the  last  time  large  masses  of  ice  were  buried 
under  lake  deposits  of  sand  and  gravel,  and  as  these  slowly  melted  the  surface  sank,  leaving  at 
last  a  steep  walled  basin  draining  through  some  gravelly  bed.1'' 

The  sandy  plains  cover  a  large  area  and  interfere  with  the  examination  of  the  solid  geology 
of  the  region,  so  that  up  to  the  present  it  is  uncertain  whether  the  norite  band  containing  the 
nickel  ores  extends  benetth  it  to  join  the  nickel  belt  west  of  lake  Wahnapitae.  How  deep 
these  deposits  a-e  is  unknown,  but  undoubtedly  the  stratified  sands  and  clays  and  the  swampy 
tracts  due  to  imperfect  adjustment  of  the  drainage  since  the  Ice  Age  form  a  serious  hindrance 
to  the  geologist  and  prospector.  Whether  the  recently  introduced  method  of  prospecting  for 
ore  with  the  dip  needle  will  do  away  with  this  difficulty  is  still  uncertain,  but  apparently  no 
important  ore  bodies  previously  unknown  have  yet  been  disclosed  by  it,  though  many  miles 
along  the  contact  of  the  norite  and  adjoining  rocks  have  been  examined. 

16  See  Bur.  Mice.-,  1897,  p.  137. 
16  M. 
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The  Main  Nickel  Range. 

The  main  nickel  range  of  the  Sudbury  region  is  incorrectly  shown  on  the  geographical  map 
of  the  region  prepared  by  Dr.  Bell  and  on  all  later  geologically  colored  maps,  which  are  large- 
ly copies  of  his  ;  since  the  norite  or  gabbro  associated  with  the  ore  bodies  is  not  separated  in 
the  coloring  from  adjoining  greenstones  and  hornblende  porphyrites.  The  most  important 
practical  improvement  in  the  map  now  under  preparation  by  Dr.  Barlow  will  probably  be  this 
separation  ;  for  it  is  now  very  probable  that  all  important  ore  bodies  occur  at  the  edge  of 
the  norite,  no  matter  what  the  adjoining  rock  may  be,  granite,  quartzite  or  hornblende  porphyr- 
ite  ;  or  on  dike-like  extensions  of  norite  into  the  others.  Until  Dr.  Barlow's  map  appears  the 
exact  location  of  this  boundary  will  be  somewhat  uncertain,  but  the  following  statement  drawn 
from  his  work  may  be  of  service  in  the  meantime  : — 

"The  most  important  and  famous  band  of  norite,  however,  is  the  southern  belt,  which, 
starting  in  more  or  less  isolated  patches  and  areas  in  the  township  of  Drury,  coalesces  into  one 
large  band  in  the  eastern  part  of  this  township.  It  then  extends  in  unbroken  continuity  in  a 
northeasterly  direction  as  far  as  lot  3,  concession  III,  of  Garson,  a  distance  of  over  thirty-two 
miles.  The  basic  or  norite  portions  of  this  band  would  average  nearly  two  miles  in  width 
throughout  its  length.  In  the  township  of  Denison,  the  basic  rocks  extend  over  the  greater 
part  of  the  third,  fourth,  fifth  and  sixth  concessions.  About  lot  two,  the  band  attains  its 
maximum  width  of  nearly  four  miles,  but  a  short  distance  east  it  is  divided  up  into  two  belts 
by  the  intrusion  of  a  mass  of  coarse  "augen  "  granitite-gneiss.  The  northerly,  which  is  the 
more  important  of  these  two  belbs,  has  a  course  of  NN.E.  through  the  northeastern  part  of 
the  township  of  Denison  and  the  southeastern  corner  of  the  township  of  Fairbank.  Thence  it 
extends  across  the  Vermilion  river,  covering  part  of  the  township  of  Graham  and  portions  of 
the  township  of  Creighton.  From  thence  it  runs  across  the  central  part  of  Snider,  through 
the  northwestern  corner  of  McKim  and  the  southeastern  part  of  Blezard  and,  with  the 
exception  of  lots  1  and  2,  extends  continuously  across  concession  III.  of  Garson.  Through 
Creighton  and  Graham,  this  belt  is  over  two  miles  in  width,  while  near  the  old 
Dominion  mine  it  is  almost  three  miles  from  north  to  south  across  the  norite.  The  southern 
branch  of  this  great  belt  runs  across  the  Vermilion  river,  covering  parts  of  Graham,  and  thence 
on  through  Waters  past  Copper  Cliff,  where  it  rejoins  the  other  branch.  The  lenticular  mass 
of  granitite  gneiss  which  divides  this  southern  belt  into  two  portions,  thus  occupies  a  strip  of 
country  one  and  a  half  to  two  miles  wide  through  Graham  and  Snider,  terminating  at  or  near 
the  Copper  Cliff  mines.     It  is  newer  than  the  norite,  piercing  and  altering  the  basic  rock."17 

The  account  of  the  main  rauge  just  quoted  must  of  course  be  looked  on  as  provisional  and 
subject  to  revision  when  Dr.  Barlow's  final  report  appears.  The  portion  of  the  account  refer- 
ring to  the  division  of  the  range,  does  not  entirely  tally  with  my  own  observations,  as  will  be 
seen  later,  the  outcrops  of  gabbro  to  the  south  of  the  main  range  appearing  to  be  very  narrow 
and  scattered,  not  at  all  to  be  compared  to  the  solid  baud  two  or  three  miles  wide  on  the  north. 
It  is  doubtful  also  whether  the  granite  between  the  north  and  the  south  parts  of  the  range  is 
all  later  than  the  norite,  though  some  of  it  certainly  is. 

The  best  view  of  the  arrangement,  so  far  as  my  own  examination  goes,  is  to  suppose  that 
the  ore  deposits  of  what  Dr.  Barlow  calls  the  southern  branch  of  the  range  are  connected  with 
more  or  less  dike-like  projections  from  various  points  on  the  northern  range.  If  this  is  correct 
we  can  divide  the  mines  into  those  situated  on  the  south  or  southeastern  edge  of  the  norite 
band,  such  as  the  Gertrude,  Creighton,  North  Star,  Elsie,  Murray  and  Blezard ;  and  those 
situated  on  narrow  offshoots  to  the  south  or  southeast,  including  perhaps  the  Worthington,  the 
Evans  and  Copper  Cliff,  the  Frood  and  Stobie. 

It  will  probably  be  best  to  take  up  in  detail  a  typical  mine  of  each  class  and  refer  to  the 
others  less  fully.  As  good  examples  of  each  the  Creighton  may  be  chosen  from  the  main 
range  and  the  Copper  Cliff  from  the  southern  off-shoots. 

17  Sum.  Rep.  Geol.  Sur.  1901,  pp.  144-5. 
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The  Creighton  Mine. 

The  Creighton  mine  is  situated  at  the  southern  end  of  the  line  between  Creighton  and 
Snider  townships,  in  lot  10  of  the  first  concession  of  the  latter  township,  about  eleven  miles  west 
of   Sudbury  by  the   Manitoulin  and  North  Shore  railway.     One  of  the  Salter's  old  meridian 
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imes runs  close  bo  it  or  through  it,  and  the  ore  body  was  really  discovered  by  Murray  m  1855, 
^IZ;  "before  it  wZpened  upas  a  mine-  Salter  had  found  great  ma.neUc  d«- 
lurbance  at  a  point  on  his  HneVoout  five>es  north  of  Whitefish  lake  ;  and  Murray  earned 
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into  its  cause,  which  he  reports  to  be  due  "to  the  presence  of  an  immense  mass  of  magnetic 
trap."  He  adds  :  "Specimens  of  this  trap  have  been  given  to  Mr.  Hunt  for  analysis,  and  the 
result  of  his  investigation  shows  that  it  contains  magnetic  iron  ore  and  magnetic  iron  pyrites 
generally  disseminated  through  the  rock,  the  former  in  very  small  grains  ;  titaniferous  iron  was 
found  associated  with  the  magnetic  ore,  and  a  small  quantity  of  nickel  and  copper  with  the 
pyrites.  It  was  remarked  that  notwithstanding  the  powerful  influence  of  this  magnetic  mass 
in  causing  a  general  local  attraction,  the  contact  of  fragments  of  it  with  the  compass,  although 
producing  a  slight  effect,  rarely  occasioned  any  remarkable  agitation  of  the  needle." 

The  deposit  was  rediscovered  in  recent  times,  it  is  said,  by  the  well-known  prospector 
Henry  Ranger  ;  snd  came  into  possession  of  the  Canadian  Copper  Company,  which  in  1900 
began  to  open  it  up.  The  first  ore  was  shipped  from  it  in  1901,  and  last  summer  for  at  least 
part  x>f  the  time  17,000  tons  of  ore  per  month  were  shipped  to  Copper  Cliff  for  treatment, 
making  this  much  the  most  productive  nickel  mine  in  the  world. 

The  mine  has  been  chosen  as  a  typical  one  with  which  to  begin  the  desci-iption  of  the  ore 
bodies  ah  ng  the  southeastern  edge  of  the  norite  band,  mainly  because  it  is  worked  on  a  large 
scale  as  an  open  pit,  thus  giving  excellent  opportunities  for  a  study  of  its  relationships. 

In  July  the  pit  was  about  230  feet  across  from  east  to  west,  and  150  feet  from  north  to 
south,  of  oval  shape,  and  GO  feet  deep.  Its  floor  was  nearly  level  and  had  dimensions  of  about 
150  by  100  feet.  An  inclined  shaft  on  the  southeast  side  served  for  hoisting,  and  the  small 
size  of  the  rock  dump  showed  that  except  in  the  sinking  of  the  shaft  almost  all  of  the  excava- 
tion was  in  solid  ore.  The  gleam  of  the  freshly  broken  surfaces  of  bronzy  pyrrhotite  in  the 
sunshine  made  a  very  impressive  scene. 

The  pit  is  sunk  in  comparatively  low  ground  with  a  swampy  pond  to  the  northeast,  a  marsh 
to  the  southwest,  and  a  steep  gossan-staintd  hill  to  the  noithwest.  To  the  southeast  is  the 
railway,  and  then  a  steep  ridge  of  granite  and  gneiss,  with  the  village  partly  ?t  its  foot  and 
partly  on  its  slope. 

The  line  of  contact  between  the  norite  to  the  northwest  and  the  granite  and  gneiss  to  the 
southwest  is  not  always  traceable  with  exactness,  because  of  a  slight  covering  of  drift  or  of 
swamp  in  many  places,  and  the  spread  of  gossan  products  over  other  parts  ;  but,  as  shown  on 
the  map,  the  usual  direction  of  northeast  and  southwest  is  sharply  broken  at  the  ore  body  by  a 
bend  to  the  northwest  This  direction  is  held  for  only  250  feet,  when  the  line  of  contact  turns 
north  and  continues  so  for  nearly  half  a  mile.  Beyond  this  it  was  not  followed.  Though  the 
greatest  mass  of  ore  is  in  this  sharp  angle,  the  gossan  extends  more  or  less  continuously  along 
the  hill  for  half  a  mile  to  the  southwest,  where  a  wide  swamp  intervenes;  and  patches  of  gossan 
are  found  also  for  several  hundred  yards  on  the  ridges  to  the  northwest. 

The  ore  body  to  the  northwest  of  the  open  pit  was  covered  to  the  depth  of  five  or  six  feet 
with  yellowish,  sandy  boulder  clay,  and  when  this  was  stripped  the  surface  of  ore  was  found  to 
be  entirely  unweathered  and  beautifully  polished  and  grooved  by  glacial  action,  the  direction  of 
the  grooves  being  35°  west  of  south.  Evidently  the  pre  glacial  gossan,  which  must  have  been 
deep  over  so  easily  attacked  a  mineral  as  pyrrhotite,  had  been  completely  removed  and  the 
surface  scoured  down  to  the  unchanged  sulphides,  which  have  been  protected  from  weathering 
since  the  Ice  Age  by  the  coating  of  boulder  clay.  Doubtless  many  thousands  of  t<  ns  of  nickel 
and  copper  have  in  the  past  been  set  free  by  weathering  as  soluble  salts  which  have  been 
washed  down  by  the  rivers,  ultimately  reaching  the  sea,  since  no  secondary  deposits  of  nickel 
are  known  in  Ontario. 

ROCK  ASSOCIATIONS  OF  THE  DEPOSIT. 

The  gabbro  or  norite  of  the  nickel  range  is  occasionally  greatly  decomposed  at  the  edge  of 
the  ore  body  through  the  weathering  of  small  inclusions  of  ore,  producing  sulphates,  but  one 
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often  finds  just  as  fresh  rock  at  the  ore  body  and  mixed  with  particles  of  ore  as  at  a  distance 
from  the  open  pit.  The  gneissic  and  granitic  rocks  on  the  other  side  of  the  contact  are  also 
gossan- stained  and  far  from  fresh  in  appearance. 

Southeast  of  the  contact  along  the  railway  one  finds  comparatively  fresh  material  in  the 
shallow  cuttings,  and  also  near  the  boiler  house,  where  coarse-grained  porphyrinic  syenite  with 
a  little  quartz  is  found.  The  rock  is  flesh-colored  to  reddish  gray  in  color  and  strongly  suggests 
the  Laurentian.  This  is  cut  in  places  along  the  railway  to  the  southwest  by  finer-grained, 
reddish-gray  quartz  syenites,  and  in  other  places  masses  of  dark,  tine-grained  greenstone  occur 
enclosed  in  the  porphyritic  syenite.  The  steep  hill  southeast  of  the  railway  shows  mainly  coarse 
gneiss,  often  well  banded,  but  with  some  finer  parts,  suggesting  a  rearranged  arkose  and 
patches  of  porphyrite.  Here  one  finds  also  a  crush  conglomerate  of  gneissoid  materials  show- 
ing earth  movements  since  the  rock  consolidated. 

To  the  north  of  the  sharp  bend  of  the  granitoid  gneiss  enclosing  the  ore  body  the  contact 
between  the  gabbro  and  gneiss  is  sometimes  not  very  certain,  and  occasionally  a  rock  that  seems 
intermediate  may  be  seen  along  the  wood  road.  On  the  whole  however  the  impression  is 
formed  that  the  granitoid  gneiss  is  older  than  the  gabbro,  the  latter  sometimes  growing  finer- 
grained  at  the  edge  of  the  gneiss. 

The  gabbro  is  not  fresh  in  the  Creighton  region,  so  that  hypersthene  can  seldom  be  recog- 
nized in  thin  sections,  leaving  it  doubtful  if  it  should  all  be  called  norite.  It  is  usually  a 
coarse-grained  gray  rock  with  blue  grains  of  quartz  and  scales  of  black  mica  as  in  other  regions  > 
and  for  a  mile  north  of  the  mine  no  great  change  in  its  character  is  noted.  It  occasionally 
encloses  patches  of  greenstone  like  those  occurring  in  the  granite. 

The  latest  rock  in  the  region  is  the  diabase,  whose  dikes  cut  not  alone  the  other  rocks  but 
the  ore  body  also.  They  are  particularly  numerous  at  the  Creighton  mine,  no  less  than  five 
showing  themselves  in  the  pit  or  on  the  surface  stripped  ;  none  however,  more  than  three  or 
four  feet  in  width,  though  much  wider  dikes  occur  at  no  great  distance  to  the  northeast  and 
southwest.  Most  of  the  dikes  are  of  diabase  porphyrite  with  large  plate-like  plagioclase  crys- 
tals, and  the  texture  is  much  finer  at  the  edge  than  in  the  middle,  especially  where  the  edge 
comes  against  ore  instead  of  rock.  The  most  easterly  dike  is  not  porphyritic.  The  three  most 
prominent  dikes  cutting  the  ore  body  run  20°,  15°  and  35°  west  of  north  respectively,  and  dip 
to  the  southwest,  two  of  them  apparently  meeting  and  crossing  in  the  wall  of  the  open  pit. 
The  most  westerly  seems  to  bend  round  so  as  to  become  nearly  horizontal,  but  it  is  hard  to 
follow  on  the  smoke-blackened  wall.  The  dikes  send  off  narrow  branches  into  the  ore  and 
have  attached  to  their  sides  numerous  well-rounded,  boulder-like  prominences  which  at  first 
sight  suggest  actual  boulders  ;  but  the  connection  with  the  parent  dyke  can  sometimes  be  seen, 
and  the  pseudo-boulder3  are  coarser-grained  in  the  middle,  and  become  compact  and  almost 
glassy  at  the  contact  with  the  ore  just  as  the  dikes  do. 

THE    ORE    BODY. 

The  open  pit  is  sunk  largely  in  pure  ore,  though  portions  of  both  norite  and  granitoid 
gneiss  seem  to  be  partly  or  entirely  enclosed  in  it,  and  the  southeastern  and  northeastern  edges 
of  the  pit  consist  of  the  much-weathered  gneiss  which  slopes  irregularly  to  the  northwest, 
while  toward  the  west  more  or  less  norite  is  found.  The  edges  of  the  ore  body  towards  the 
country  rock  are  not  very  sharp,  since  both  pyrrhotite  and  copper  pyrites  are  found  dissemin- 
ated not  only  through  the  adjoining  norite  but  also  frequently  in  the  gneiss.  The  diabase 
porphyrite  dikes,  however,  run  impartially  through  rock  or  ore  and  evidently  reached  their 
place  after  the  ore-b- dy  was  in  its  present  position.  Nevertheless  some  secondary 
deposition  has  occurred   since  the  dikes  were  rilled,  for  the  compact  or  glassy  edges  of  the 
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latter  are  often  somewhat  fractured,  the  fissures  being  filled  with  the  sulphides.  The  appear- 
ance almost  suggests  that  the  fused  sulphides  had  penetrated  fissures  in  the  already  cold  por- 
phyrite  ;  but  no  doubt  the  deposition  of  the  pyrrhotite  and  chalcopyrite  was  from  aqueous 
solutions  after  the  somewhat  rapid  cooling  and  cracking  of  the  surface  of  the  eruptive.  There 
has  been  a  certain  amount  of  faulting  since  the  dikes  occupied  their  places,  for  they  are  some- 
what broken  and  slickensided,  and  fissures  opened  thus  in  the  ore  body  must  have  provided 
channels  in  which  solutions  could  circulate.  Occasionally  thin  films  of  the  sulphides  lie  between 
the  slickensided  surfaces.  It  is  likely  that  the  brecciated  norite  and  also  granitoid  gneiss  with 
sulphides  cementing  the  fragments  have  been  crushed  in  such  earth  movements  ;  perhaps* 
however,  at  the  time  the  fissures  were  opened  to  allow  the  molten  porphyrite  to  ascend  as 
dikes,  and  not  in  later  times  when  the  dike  rocks  themselves  were  fractured. 

The  granite  sometimes  has  drusy  holes  with  fairly  large  feldspar  crystals,  quartz,  fluoiite 
and  copper  pyrites.  The  purple  fluorite  in  the  pegmatitic  slreaks  of  the  granite  is  suggestive  of 
active  mineral-forming  agents  as  in  ore-bearing  veins.  How  the  sulphides  became  dissemin- 
ated through  the  ordinary  granitoid  gneiss  is  not  clear,  unless  by  replacement  of  part  of  the 
minerals  of  the  granite  when  the  norite  with  its  sulphides  came  in  contact  with  it.  That  the 
gneiss  was  present  in  a  cold  and  solid  state  before  the  eruption  of  norite  and  ore,  seems 
proved  by  the  facts  that  the  norite  grows  finer-grained  against  the  gneiss,  and  that  in  places 
solid  pyrrhotite  rests  against  a  clean  foot  wall  of  gneiss  without  evidence  of  infiltration. 

The  gneiss  forms  an  irregular  cavity  or  pocket  for  the  ore  mass.  As  the  map  indicates, 
there  is  a  shaip  bend  of  about  100°  in  the  boundary  of  the  granite  where  it  meets  the  ore,  and 
about  100  feet  northwest  of  the  angle  a  projection  of  gneiss  pushes  southwest,  still  further 
hemming  in  the  sulphides.  'J  he  contact  of  the  two  is  not  far  from  vertical  in  some  places,  but 
in  others  the  walls  of  the  pit  show  a  dip  of  about  45°  in  the  surface  of  the  gneiss,  as  may  be 
seen  on  the  southwest  side. 

Drill  holes  sunk  at  various  points  give  some  additional  information  regarding  the  shape  of 
the  trough  enclosing  the  ore.  Drill  hole  No.  3  near  the  northwest  side  of  the  stripping  shows 
40  feet  of  ore  followed  by  granite  ;  No.  2  shows  only  20  feet  of  mixed  ore  before  granite  is 
reached.  No.  4,  which  is  near  the  edge  of  the  pit  just  opposite  the  foot  of  the  inclined  shaft, 
penetrated  177  feet  of  ore  before  entering  granite.  Xo.  1,  which  is  about  100  feet  southwest 
of  No.  4,  showed  250  feet  of  ore  ;  and  No.  5,  about  160  feet  northwest  of  No.  1,  had  gone 
through  15  feet  of  "  capping"  and  111  feet  into  ore  at  the  time  of  my  examination  on  8th  July. 

The  drill  holes  indicate  that  the  floor  of  gneiss  (or  granite  as  reported  by  the  drillers) 
slopes  toward  the  west  at  an  average  rate  of  about  40°.  Further  work  will  of  course  give  much 
fuller  information  regarding  the  shape  of  the  immense  ore  body  and  its  relations  to  the  adjoin, 
ing  rocks.  There  is  a  good  probability  in  favor  of  the  opinion  of  experienced  prospectors  that 
large  ore  bodies  are  more  likely  to  occur  at  sharp  angles  of  the  granite  or  gneiss  than  elsewhere* 
It  will  be  shown  later  that  this  arrangement  occurs  at  other  points. 

The  ore  at  the  Creighton  mine  is  richer  than  usual,  containing,  it  is  said,  from  6  to  10  per 
cent,  of  nickel  and  copper,  with  much  more  of  the  former  metal  than  of  the  latter. 

The  Gertrude  Mine. 

About  400  yards  west  of  Creighton  station,  the  gossan  hill  extending  southwest  of  the 
mine  dips  down  into  a  low  swampy  region  and  is  lost.  About  20  paces  farther  west  the  con- 
tact of  the  norite  or  gabbro  with  the  Laurentian  crosses  the  track,  having  a  direction  of  60° 
west  of  south,  as  seen  on  a  small  exposure  of  rock  rising  out  of  a  muskeg.  Beyond  this,  about 
120  yards,  a  low  ridge  of  gabbro  is  cut  by  the  railway,  but  the  next  outcrop  of  rock,  at  the 
pumping  station,  is  not  gabbro,  and  no  more  is  seen  until  the  Gertrude  mine  is  reached  a  little 
beyond  mile  12  on  the  railway. 
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From  the  pumping  stat'on,  southwest,  green  schist,  diorite,  syenite  merging  into  diorite 
or  into  granite,  and  dikes  of  reddish  granite  or  felsitic  rock,  are  encountered  ;  and  the  margin 
of  the  gabbro  area  is  evidently  in  the  low  and  generally  marshy  ground  to  the  northwest.  As 
the  railway  runs  on  the  whole  west  to  the  Gertrude  mine,  it  is  evident  that  the  boundary  of 
the  norite,  after  it  disappears  under  swamp  and  drift  near  the  pumping  station,  has  about  the 
same  direction,  though  for  three-quarters  of  a  mile  it  has  not  been  traced.  In  the  neighbor- 
hood of  the  Gertrude  mine,  however,  the  boundary  once  more  comes  to  the  surface,  and  has 
been  followed  for  nearly  a  mile  to  the  weet.  As  the  general  direction  of  the  edge  of  the  norite 
or  gabbro  from  the  Creighton  to  the  North  Star  mine,  on  the  opposite  side,  is  about  30°  or  35° 
east  of  north,  it  will  be  seen  that  the  sharp  angle  if  the  boundary  of  the  norite  at  Creighton 
mine  is  simply  the  climax  of  a  bay  having  a  wide  funnel-shaped  margin,  a  matter  of  interest  as 
helping  to  account  for  the  great  body  of  ore  at  that  mine. 

The  norite  appears  first  near  the  Gertrude,  just  north  of  the  railway  near  the  crossing  of  a 
wood  road,  a  little  east  of  the  roast  beds.  It  is  lost  again  under  drift  for  nearly  a  third  of  a 
mile,  and  when  it  reappears  300  yards  north  of  the  roast  beds  its  direction  has  changed, 
running  now  25°  south  of  west  to  the  western  shaft  of  the  Gertrude.  From  this  point  it  turns 
30°  north  of  west  for  200  yards,  and  then  goes  about  west  for  nearly  half  a  mile,  beyond 
which  it  was  not  followed.  The  gabbro  or  norite  is  the  same  gray,  rather  coarse  grained,  rock 
with  some  bluish  quartz  and  scales  of  mica  described  as  occurring  at  Creighton,  but  the  adjoin- 
ing rock  to  the  south  is  not  granitoid  gneiss,  but  mainly  greenstones  of  various  kinds,  partly 
greatly  weathered  diorite  and  partly  hornblende  porphyrite.  Two  small  outcrops  of  granitoid 
rocks  occur  however,  probably  sent  off  from  the  large  area  of  granitoid  gneiss  some  distance  to 
the  south,  representing  the  southwestward  continuation  of  the  granitoid  gneiss  at  Creighton  ; 
and  a  small  amount  of  greenish  gray,  fine-grained  rock  like  greywacke  occurs  near  the  store. 

The  ore  is  much  more  strung  out  at  the  Gertrude  than  at  the  Creighton,  and  two  shafts 
were  in  operation  last  summer,  Nos.  1  and  4,  while  several  openings  had  been  made  along  the 
line  of  contact,  the  whole  extending  for  three-fifths  of  a  mile  from  east  to  west.  The  gossan 
doeB  not  seem  to  be  confined  to  the  norite,  extending,  at  some  of  the  openings  at  least,  over  a 
a  certain  width  of  the  greenstones  to  the  south.  In  the  early  days  of  the  mine  the  ore  was 
almost  pure  pyrrhotite,  but  some  copper  pyrites  is  now  found  mixed  with  the  magnetic  pyrites. 

At  the  eastern  end  of  the  property  extensive  roast  beds  have  been  laid  out,  the  ore  being 
transported  by  a  narrow  gauge  railway  running  up  on  trestles  and  dumping  directly  on  the 
heaps  from  the  ore  cars,  a  decided  saving  of  labor  over  the  method  in  use  at  Copper  Cliff. 
The  ore,  part  of  which  comes  by  rail  from  the  Elsie  mine  six  or  seven  miles  to  the  northeast, 
after  roasting  is  reduced  to  matte  at  a  smelter  300  yards  south  of  the  roast  beds,  and  then 
bessemerized  to  a  high  grade  matte,  the  plant  being  compactly  and  conveniently  arranged. 

The  North  Star  Mine. 
Following  the  railway  northeast  from  Creighton,  the  North  Star,  formerly  the  McCharles 
mine,  now  under  option  by  the  Mond  Company,  is  the  next  mine  reached  on  the  main  nickel 
range.  It  is  on  lot  9  in  the  third  concession  of  Snider  township,  and  at  the  time  of  our  visit 
operations  were  just  beginning,  so  that  not  much  could  be  learned  regarding  it.  The  norite  is 
of  the  usual  coarse-grained  kind,  spotted  with  gossan  and  containing  quartz  and  biotite  ;  and 
the  adjoining  rock  to  the  southeast  is  coarse  porphyritic  granite  or  granitoid  gneiss;  a  continua- 
tion of  that  at  Creighton,  wrth  a  small  greenstone  band  in  places.  The  contact  seems  to  be 
nearly  straight,  and  the  ore  body,  which  lies  between  the  two  rocks,  did  not  appear  to  be 
wide.  As  only  eight  carloads  of  ore  had  been  shipped  to  Victoria  Mines  up  to  11th  July,  the 
open  pit  was  too  small  to  give  much  information  as  to  the  relations  of  the  ore  body  to  the 
enclosing  rocks  ;  but  it  is  stafed  that  a  diamond  drill  hole  in  the  norite  shows  that  the  wail  of 
granite  dips  at  about  64  °  to  the  northwest. 
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The  next  mine  to  the  northwest  is  the  Lady  Violet,  but  as  no  work  is  going  on  here  and 
comparatively  little  is  to  be  seen,  it  was  not  studied  in  detail.  The  norite  or  gabbro  at  this 
point  grows  finer-grained  towards  the  neighboring  rock  and  must  be  looked  on  as  later.  From 
the  Lady  Violet  an  offset  of  norite  runs  southeast  past  the  Clara  Bell  and  Lady  Macdonald 
mines  to  the  Copper  Cliff,  but  this  will  be  taken  up  later. 
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The  Elsie  Mine. 

Following  the  boundary  to  the  northeast  the  next  mine  is  the  Elsie,  belonging,  like  the 
Gertrude,  to  the  Lake  Superior  Power  Company.  A  short  branch  line  runs  north  bo  this  mine 
from  the  main  line  of  the  Mai.itoulin  and  North  Shore  road,  permitting  its  ore  to  be  shipped 
for  treatment  to  the  Gertrude. 

The  norite  occupies  low  ground  which  extends  toward  the  northwest,  but  toward  the  south 
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and  west  there  are  steep  and  rugged  hills,  mainly  of  hornblende  porphj  rite,  the  highest  point 
reaching  145  feet  above  the  general  level  a  hundred  jards  south  of  the  rock  house.     Less  than 
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a  quarter  of  a  mile  to  the  southwest  one  of  the  highest  hills  in  the  region   rises  to  1,100  feet 
above  sea  level.     The  gabbro  is  of  the  usual  kind  and  need  not  be  described,  but  the  rock  to 
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the  south  and  east  is  more  variable.  At  the  open  pit  one  finds  hornblende  schist  and  horn- 
blende porphyrite  with  some  long  bands  of  greywacke  on  the  hillside.  The  range  of  hills 
includes  also  dark-green  porphyrites  with  very  distinct  white  crystals  of  plagioclase,  and  some 
bands  consisting  largely  of  ellipsoidal  masses  having  amygdaloidal  edges,  no  doubt  surface  lava 
flows.  In  addition  there  are  some  quartzites,  and  toward  the  main  line  of  the  railway  an  area 
of  rather  fine-grained  red  granite  later  in  age  than  the  norite. 

The  plans  of  Captain  Boss,  in  charge  of  the  Elsie,  show  that  the  main  ore  body  occupies  a 
bay-like  projection  where  the  norite  pushes  sharply  into  the  greenstones  ;  and  that  the  foot- 
wall  of  greenstone  or  diorite  dips  at  an  angle  of  about  29Q  beneath  theore  to  the  northwest. 
The  ore  is  in  irregular  pockets  with  20  feet  of  clean  ore  and  40  feet  of  mixed  rock  and  ore  in 
some  places  ;  and  there  has  been  much  slipping  and  slickensiding.  With  the  ore  one  finds 
some  quartz  and  calcite  and  also  a  small  clay  seam  with  iron  pyrites  crystallized  in  good  cubes. 

Work  was  begun  in  July,  1901,  and  ore  was  first  shipped  on  the  26th  October  ;  since  then 
25,700  tons  had  been  shipped   up  to  last  July, 


The  Murray  Mine. 

The  Murray  mine  was  the  earliest  discovered  in  the  region,  having  been  found,  it  is  said, 
in  1882,  when  the  ore  body  was  cut  during  the  construction  of  the  Canadian  Pacific  Railway, 
but  was  at  first  thought  of  as  a  copper  deposit  only. 1 9  The  property,  which  is  on  the  north  half 
of  lot  11  in  the  fifth  concession  of  McKim,  soon  passed  into  the  hands  of  the  Vivians  of 
Swansea,  who  worked  it  more  or  less  continuously  from  1890  until  1894,  when  it  was  shut 
down.  Since  then  the  smelter  has  been  run  for  a  time  to  work  up  the  roasted  ore  on  the  heaps, 
but  mining  has  not  been  carried  on. 

In  1893  Captain  Richards  stated  to  the  Inspector  of  Mines  that  "  the  ore  body,  which 
possesses  an  average  thickness  of  70  feet,  strikes  in  the  direction  northeast  and  southwest  and 
dips  northwesterly  45°  from  the  horizontal.  This  agglomerated  mass  of  nickeliferous  pyrrhotite 
and  diorite  is  contained  by  diorite  walls.  The  foot  wall  at  certain  points,  as  proved  by  mining 
operations,  presents  the  appearance  of  a  true  fissured  plane  upon  which,  at  some  time  or  other, 
the  ore  body  has  moved,  as  evidenced  by  the  coarse  flucan  or  attrited  matter  which  separates 
the  ore  from  the  wall.  In  some  places  through  the  occuirence  there  exist  large  inclusions, 
horses  or  intrusions  of  diorite  containing  fragments  of  granite."20  As  these  mines  are  now  full 
of  water,  little  can  be  said  of  the  relationships  of  the  ore  body  to  the  adjoining  rocks  beyond 
what  is  visible  on  the  surface.  The  character  of  the  norite  mass  has  been  elaborately  described 
by  Dr.  T..  L.  Walker,21  so  that  it  is  only  necessary  to  say  that  it  is  the  ordinary  coarse-grained 
rock  with  bluish  quartz.  The  contact  of  the  norite  with  the  adjoining  rock  runs  about  north- 
east from  the  Elsie  to  the  Murray  mine,  and  continues  in  the  same  direction  past  the  latter, 
more  or  less  gossan  marking  the  boundary  all  the  way.  The  hornblende,  schist  and  porphy- 
rite forming  the  foot  wall  at  the  Elsie  is  largely  interrupted  at  the  Murray  mine  by  dikes  from 
the  southeast  end  of  an  area  of  red  granite  later  in  age  than  the  norite,  which  it  has  penetrated 
in  the  most  confused  way,  sometimes  forming  a  giant  breccia  of  norite  blocks  with  narrow 
seams  of  granite  between. 

Later  still  than  the  granite  are  immense  dikes  of  olivine  diabase  running  in  a  direction  of 
about  120°  and  cutting  the  ore  body  as  well  as  the  enclosing  rock.  The  diabase  is  quite  like 
the  norite  in  appearance  though  so  different  in  composition  ;  but  its  habit  of  weathering  into 
rounded  forms  makes  a  characteristic  difference. 

I9MiD.  Resources  of  Ontario,  p.  2i  and  pp.  434-5.  i0  Bur.  Mines,  1893,  p.  187. 

21  Quar.  Jour.  Geol.  Soc,  Vol.  LIU.,  pp.  47-55. 
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The  continuation  of  the  line  of  contact  toward  the  northeast  is  largely  covered  with  drift 
and  a  growth  of  trees,  but  at  two  or  three  points  stripping  and  test  pits  have  disclosed  areas  of 
gossan  of  considerable  size,  though  less  extensive  than  at  the  Murray  mine. 

The  ore  at  the  Murray  mine  was  not  of  high  grade,  running  in  1891  only  1.5  per  cent,  of 
nickel  and  .75  per  cent,  of  copper.22  Prof.  Walker  puts  the  average  contents  at  2  per  cent,  of 
nickel  and  .8  per  cent,  of  copper,  the  sulphides  making  from  55  to  60  per  cent,  of  the  ore. 

The  Blezard  and  adjoining  Mines. 

Still  further  to  the  northeast  are  a  series  of  mining  properties  beginning  with  the  prospect 
called  the  Little  Stobie,  and  including  the  Mount  Nickel  and  Blezard  mines.  At  the  Little 
Stobie.  on  lot  6  in  the  first  concession  of  Blezard  township,  work  was  just  beginning  in  July, 
and  little  was  to  be  seen  except  a  small  open  pit  in  which  some  solid  ore  was  visible.  The 
gossan  covers  to  some  extent  the  green  schist  and  hornblende  porphyrite  to  the  southeast  of  the 
margin  of  the  norite.  The  latter  rock  has  one  peculiar  phase  in  this  part  of  the  region,  an 
apparent  conglomerate  or  breccia  of  oblong  fragments  of  somewhat  paler  and  finer-grained  mat- 
erial in  the  usual  rather  coarse  norite. 

Turning  northeast  from  the  Little  Stobie  to  the  line  between  lots  6  and  5  the  contact  is 
covered  under  low  ground  and  woods  ;  but  here  it  shows  plainly  again,  running  about  from  west 
to  east  until  the  Mount  Nickel  mine  is  reached  in  lot  5  of  the  second  concession  of  Blezard. 

The  mine,  which  belongs  to  the  Great  Lakes  Copper  Company,  has  been  partially  devel- 
oped by  two  open  cuts,  the  sinking  of  a  shaft  to  a  depth  of  165  feet,  and  a  considerable  amount 
of  drifting  at  the  75-foot  level.  This  work  and  two  diamond  drills  are  said  to  prove  that  there 
is  a  good  body  of  ore,  dipping  at  about  an  angle  of  30°  toward  the  north,  and  the  ore  dump  is 
of  respectable  size  and  quality.  The  open  cuts  show  that  the  ore  is  largely  to  the  south  of  the 
norite  in  fractured  and  broken  greenstone,  as  if  it  had  been  squeezed  into  the  fissures  while 
molten  by  pressure  from  the  north,  thus  forming  a  sort  of  breccia  of  rock  fragments  cemented 
by  pyrrhotite  and  chalcopyrite.  The  appearance  may  be  misleading  however,  and  the  sulphides 
may  have  been  deposited  from  solution. 

From  the  Mount  Nickel  mine  the  contact  bends  gently  toward  the  northeast  to  the  Blezard 
mine  in  lot  4  in  the  second  concessi  m  of  the  township  of  the  same  name.  Mr.  Robert  McBride, 
who  was  captain  of  the  mine  in  1892,  states  that  it  was  opened  in  1889  and  1890  by  the  Dom- 
inion Mineral  Company,  and  shut  down  in  1892.  At  present  the  surface  is  so  covered  with 
buildings  and  heaps  of  waste  rock  that  very  little  can  be  seen  of  the  immediate  surroundings  of 
the  ore  deposit,  and  the  large  pit  is  of  course  full  of  water.  The  waste  rock  includes  some 
norite  or  gabbro,  but  much  more  greenstone,  such  as  hornblende  porphyrite  and  fine-grained 
hornblende  schist,  as  well  as  quartzite.  The  walls  of  the  open  pit  consist  mainly  of  green 
schist,  including  some  masses  of  quartzite,  but  on  the  northeast  side  what  is  apparently  a  pro- 
jection of  gabbro  from  the  large  area  to  the  north  reaches  the  opening.  The  gabbro  to  the  north 
ia  the  U3ual  coarse-grained  kind  with  quartz  and  biotite,  and,  according  to  Dr  T.  L.  Walker, 
extends  to  the  shores  of  Whitson  lake,  where  it  gradually  changes  to  gneissoid  granite.23  The 
gabbro  or  norite  band  is  flit  and  low,  contrasting  with  the  rough  ridges  of  greenstone  and 
quartzite  to  the  southeast.  As  the  surface  is  so  much  covered  the  description  of  the  surround- 
ings of  the  ore  body  as  seen  in  the  early  days  by  Dr.  Bell  may  be  quoted  : 

"  The  ore  consists  of  a  body  of  mixed  chalcopyrite  and  nickeliferous  pyrrhotite  mingled 
with  more  or  less  rock  matter,  giving  the  whole  the  appearance  of  a  conglomerate.  The  gen- 
eral strike  of  the  country  rocks  is  here  as  elsewhere  in  the  vicinity  about  northeast  and  south- 
west.    The  ore-bearing  belt,  which  is  associated  with  a  dark   quartz-diorite,    is  about  100  feet 

22     Geol.  Sur.  Can.,  1890  1891,  p.  52  F.  -s  Ibid  ,  pp.  54  and  55. 
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wide  and  dips  northwest  at  an  angle  of  65^.  It  is  overlaid  by  a  massive  bed  of  ash-colored 
graywacke,  the  weathered  surfaces  o?  which  present  raised  reticulating  lines.  Immediately  to 
the  northwest  of  the  shafts  there  is  a  dike  from  30  to  5")  feet  wide,  of  dark  brownish  gray  crys- 
talline diabase,  weathering  at  the  surface  into  rounded  boulder-like  masses,  which  scale  off 
concentrically. '  '24 

The  open  pit  is  said  to  be  60  feet  deep,  and  the  lower  workings  of  the  mine  reach  a  depth 
of  172  feet  ;  but  the  plans  of  the  mine  appear  to  have  been  lost,  so  that  the  shape  of  the  ore 
body  cannot  be  definitely  given.  It  may  be  mentioned  that  the  rock  dump  is  unusually  free 
from  ore,  showing  that  the  separation  of  the  ore  from  the  waste  rock  was  carried  out  more 
carefully  than  at  other  mines  in  the  region.  The  ore  averaged  4  per  cent,  nickel  and  2  per 
cent,  copper.25 

As  little  or  no  work  has  been  done  on  the  Kirkwood,  Cryderman  and  other  properties 
along  the  eastward  extension  of  the  main  gabbro  range,  the  work  of  examination  was  ended 
at  the  Blezard.  To  the  east  of  the  Cryderman  mine  the  range  is  largely  buried  under  deep 
deposits  of  sand  and  gravel  formed  in  an  old  lake  at  the  margin  of  the  retreating  ice  toward 
the  end  of  the  glacial  period,  so  that  there  is  little  hope  of  tracing  it  to  the  Blue  lake  region. 

From  the  account  just  given  it  is  apparent  that  the  southeastern  margin  of  the  norite  or 
gabbro  belt  from  the  Gertrude  mine  to  the  Blezard  and  beyond  is  a  practically  continuous  row 
of  mines,  or  of  prospects  showing  variable  amounts  of  nickel  and  copper  ores,  the  largest 
appearing  where  the  norite  projects  bay-like  into  the  adjoining  rock  to  the  southeast.  The 
nature  of  the  neighboring  rock  does  not  appear  to  be  of  importance,  since  ore  bodies  are  found 
lying  against  porphyritic  granitoid  gneiss,  quartzite  or  graywacke,  and  greenstones  of  various 
kinds.  The  ore  bodies  dip  at  angles  of  29°  to  65°,  averaging  about  45"  to  the  northwest,  cor- 
responding to  the  surface  of  contact  between  the  norite  or  gabbro  and  the  adjoining  rock. 

Southeastern  Off-Shoot  of  Main  Norite  Range. 

While  the  series  of  mines  thu3  far  described  includes  the  Creighton,  the  largest  nickel 
mine  now  in  operation  in  the  Sudbury  district,  or  in  the  world,  as  well  as  a  number  of  others  of 
considerable  magnitude,  several  important  deposits  are  found  to  the  southeast  of  it  along  nar- 
row dike-like  ofF-shoots  from  the  main  range  or  on  narrow  bands  of  gabbro  which  have  not 
been  proved  to  have  a  connection  with  the  great  gabbro  band  to  the  nonhwest. 

The  best-known  of  these  mines  is  the  Copper  Cliff,  but  with  it  are  associated  a  series  of 
p3ss  important  deposits  beginning  with  the  Clara  Bell,  or  No.  G,  about  a  mile  and  a  half  to  the 
northwest,  and  ending  with  the  Evans  mine  about  as  far  in  a  direction  somewhat  west  of  south. 
To  understand  the  geographical  relationship  it  will  be  well  to  begin  at  the  northwest  end  of  the 
series  of  mines  where  the  line  branches  off  from  the  main  norite  range  near  the  Laly  Violet 
mine.  The  accompanying  geographical  map  shows  the  arrangement  of  the  rocks  in  a  general 
way,  but  the  great  extent  of  drift,  particularly  in  the  central  part  of  the  map,  makes  the  rela- 
tionship somewhat  uncertain. 

Near  the  Lady  Violet  mine,  which  is  at  the  margin  of  the  main  norite  belt  to  the  south- 
west of  the  Elsie  and  Murray  mines,  there  is  a  large  projection  of  the  nickel  bearing  eruptive 
to  the  south,  reaching  Clara  Bell  lake  in  lot  2  of  the  second  concession  of  Snider  township. 
The  offset  is  here  from  500  to  600  feet  wide,  but  to  the  southeast  between  Clara  Bell  and 
Lady  Macdonald  lakes  enlarges  so  as  to  have  a  width  of  1,600  feet,  bends  to  the  east  and  sends 
out  two  tongues,  one  to  the  north,  the  other  to  the  southeast,  where  it  touches  the  north  end 
of  the  lake,  with  a  width  of  only  about  100  feet.  It  shows  again  on  the  northeast  end  of  an 
island  in  the  lake  and  continues  oa  the  mainland  toward  the  southeast,  until  with  a  short 
interruption  it  reaches  mine  No.  2.      Here  there  is  a  gap  of  half  a  mile,  mainly  drift-covered, 

24  Min.  Res.  Ont.,  Appendix,  p.  433.  26  Geo).  Sur.  Can.  1890-91,  p.  52  F. 
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before  the  gossan  hill  of  the  Copper  Cliff  mine  rises  to  the  south.  A  small  patch  of  gabbro 
near  the  stream  less  than  100  yards  north  of  the  hill  is  the  only  indication  of  a  connection 
between  No.  2  and  the  old  mine.  It  may  be  that  faulting  has  taken  place  between  them, 
since  the  Copper  Cliff  is  much  too  far  west  to  be  in  a  line  continuing  the  direction  of  the  norite 
band  ending  at  No.  2. 

From  the  Copper  Cliff  to  the  next  outcrop,  about  700  yards  to  the  southwest,  stratified 
clay  covers  the  bed  rock  ;  but  here  the  band  of  gabbro  has  become  very  narrow  and  runs  a 
little  west  of  south  with  some  interruptions  for  about  600  yards,  when  it  passes  once  more 
beneath  the  clay.  Two-thirds  of  a  mile  farther  south,  beyond  a  broad  expanse  of  marsh  and 
clay  the  last  outcrop  is  found,  the  low  gossan  hill  of  the  Evans  mine.  It  is  possible,  but  not 
probable,  that  the  last  mentioned  outcrop  is  connected  with  a  range  of  gabbro  rising  as  a  ridge 
to  the  southeast  between  the  Copper  Cliff  plain  and  Kelly  lake. 

When  the  gabbro  juts  off  from  the  main  range  it  passes  between  greenstones  and  granite 
as  if  along  a  line  of  weakness.  The  greenstones  rise  to  the  northeast  as  steep  and  lofty  hills 
consisting  of  hornblende  schist,  beautiful  hornblende  porphyrite  with  large  cleavage  planes  of 
the  mineral,  and  diorite,  enclosing  sometimes  small  areas  of  graywacke  or  quartzite. 

The  gabbro  appeals  to  be  older  than  the  greenstones,  and  the  ore  bodies  occur  against 
them  or  penetrating  them  to  some  extent,  and  not  in  the  edge  of  the  granite  to  the  southwest. 
The  gabbro  is  frequently  of  the  usual  coarse-grained  quartzose  kind  described  before,  but  parts 
of  it  contain  small,  greenish,  fine-grained  inclusions  of  what  appears  to  be  an  earlier  gabbro  ; 
and  occasionally  there  is  a  rough  banding  of  coarser  and  finer-grained  varieties,  and  some  ad- 
mixture of  schistose  rocks,  probably  enclosed  at  the  time  of  eruption. 

On  the  southwest  side  of  the  gabbro  the  relationships  are  partly  concealed  by  Clara  Bell 
lake,  whose  outlet  has  been  dammed,  raising  the  water  and  flooding  the  low  ground  ;  but 
apparently  the  contact  all  along  is  with  porphyritic  granite,  often  sheared  into  granitoid  gneiss, 
except  at  a  point  to  the  southeast  of  the  lake,  where  green  schist  with  conglomerate  is  found. 
The  granitoid  gneiss  is  apparently  later  in  age  at  this  point,  sending  dikes  into  it  and  carrying  off 
fragments,  though  this  is  not  altogether  certain,  for  on  the  edge  of  the  lake  farther  to  the  west 
a  finer-grained  later  granite  shows  itself,  which  may  have  penetrated  along  the  line  of  contact. 

The  three  mines,  Clara  Bell  (or  No.  6),  No.  4,  and  Lady  Macdonald  (or  No.  5),  are  all  at 
the  northeastern  edge  of  the  gabbro  against  the  greenstones.  The  Clara  Bell  mine,  about  150 
paces  north  of  the  lake  of  tho  same  name,  lies  at  the  edge  of  "  patchy  "  gabbro,  gossan-covered, 
which  sinks  into  a  swamp  a  little  to  the  west.  No  work  has  been  carried  on  here  lately,  but 
on  the  dump  one  finds  gabbro  and  chloritic  and  hornblendic  schists,  with  quite  a  number  of 
minerals,  including  besides  pyrrhotite  and  chalcopyrite,  quartz  and  calcite,  the  latter  showing 
crystals  with  the  prism  and  a  blunt  rhombohedron,  dolomite  weathering  rusty,  and  actinolite 
often  in  blades  several  inches  long.  A  pocket  of  about  five  tons  of  magnetite  was  found  com- 
pletely enclosed  in  the  sulphides  in  this  mine. 

At  No.  4  extensive  open  pits  have  been  excavated  at  the  eastern  edge  of  the  northern 
tongue,  but  the  old  dumps  show  no  great  variation  from  the  last  mine.  Lady  Macdonald  (or 
No.  5)  mine  is  at  the  edge  of  the  similarly  named  lake,  which,  like  Clara  Bell,  has  been  greatly 
enlarged  by  a  dam  at  its  outlet,  so  as  to  form  a  reservoir  for  the  water  supply  of  the  smelter 
and  other  purposes.     This  was  the  first  of  the  three  to  be  worked. 

An  open  pit  near  the  lake  is  at  the  margin  of  gabbro  and  the  greenstones,  and  i  nly  a  short 
distance  north  of  the  granitoid  gneiss  on  the  other  side  of  the  narrow,  dike-like  band  which 
here  turns  off  to  the  southwest  across  the  lake.  There  are  crush-c  >nglomerates  or  breccias  be- 
tween the  granitoid  gneiss  and  the  gabbro,  and  so  far  as  one  can  judge  on  the  gosaan-covered 
surface,  an  irregular  dike  of  granite  penetrates  to  the  edge  of  the  pit.  Hornblende  schist, 
hornblende  porphyrite,  a  little  re-crystallized  arkose  and  red  pegmatite  occur  on  the  dump, 
17  M. 
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and  in  addition  to  minerals  like  those  at  Clara  Bell  a  few  scales  of  graphite  were  found  in  frag- 
ments of  a  gray  rock. 

The  northeast  end  of  sn  island  in  Lady  Macdonald  lake  shows  the  contact  of  granite  and 
gabbro,  the  latter  thickly  covered  with  gossan  ;  and  on  the  shore  of  a  bay  to  the  southeast  the 
gabbro  band  is  found  again  with  greenstone  to  the  northeast,  and  porphyritic  granitoid  gneiss 
to  the  southwest.  The  greenstone  is  mainly  schistose,  hornblendic  or  chloritic,  but  is  largely 
mixed  with  strips  and  belts  of  distinctly  stratified  graywacke.  and  often  on  the  eastern  margin 
cut  by  small  elongated  outcrops  of  gabbro  or  of  hornblende  porphyrite,  which,  however,  do  not 
carry  sulphides,  and  appear  to  have  no  connection  with  the  nickel-bearing  norite  or  gabbro. 
As  the  gossan-covered  band  is  followed  to  the  southeast  various  small  open  pits  disclose 
more  or  less  ore,  but  before  mine  No.  2  is  reached  the  band  turns  slightly  to  the  south  and  is 
lost  under  drift  for  a  time.  The  next  outcrop  is  more  to  the  east,  and  seems  cut  off  from  the 
band  hitherto  followed  by  a  dike  of  greatly  weathered  diabase  ten  paces  wide,  crossing  from 
east  to  west. 

About  150  yards  after  leaving  the  bay  the  band  is  entirely  enclosed  in  the  granitoid  gneiss, 
which  seems  later  than  the  green  schist,  since  it  has  carried  off  strips  of  it,  but  older  than  the 
gabbro,  which  becomes  fine-grained  towards  the  contact.  It  is,  however,  interesting  to  find  a 
dike  ten  feet  wide  of  much  finer-grained  gray  granite,  not  porphyriiic  or  gneissoid,  penetrat- 
ing the  gabbro  as  if  an  off-shoot  of  the  main  granite.  It  is  probably,  however,  of  later  age  and 
unconnected  with  the  granitoid  gneiss. 

The  best  exposed  surface  is  close  to  the  immense  open  pit,  which  is  about  230  feet  long 
from  southeast  to  northwest,  and  about  half  as  broad,  and  occupies  nearly  the  whole  width  of 
the  band  of  gabbro,  since  porphyritic  granitoid  gneiss  comes  within  a  few  feet  of  the  southwest 
side  of  the  pit  and  forms  its  wall  on  the  northwest  side.  The  fringe  of  rusty  gabbro  on  the 
sides  grows  very  fine-grained  against  the  gneiss,  and  is  evidently  younger  than  it,  and  it  is 
clear  that  the  majority  of  the  contents  of  the  dike-like  band  at  this  point  consisted  of  the  near- 
ly pure  sulphides,  row  mined  out  in  the  open  pit  to  the  depth  of  278  feet,  and  known  by  the 
results  of  sinking  a  shaft  to  go  80  feet  deeper,  or  358  feet  in  all. 

There  have  been  extensive  disturbances  in  the  region  since  the  granitoid  gneiss  was  consol- 
idated, shown  by  the  large  amount  of  faulting  and  shearing  to  be  seen,  often  forming  crush- 
conglomerates  with  large  blocks  of  the  gneiss  having  the  schistose  cleavage  variously  arranged 
in  a  matrix  of  fine-grained  granitic  material.  Similar  evidence  of  faulting  is  found  in  well 
stratified  graywacke  to  the  east  of  the  new  smelter. 

THE    COPPER     CLIFF    MINE. 

The  Copper  Cliff  mine  in  lot  12,  in  the  second  concession  of  the  township  of  McKim,  is 
the  richest  and  has  been  one  of  the  most  productive  nickel  mines  in  the  Sudbury  district.  As 
the  name  suggests,  it  was  taken  up  as  a  copper  mine  before  the  nickel  contents  of  the  ore  had 
been  recognised,  and  it  is  stated  that  the  upper  part  of  the  ore  body  was  considerably  enriched 
in  copper  as  compared  with  the  ore  at  greater  depths,  the  only  known  example  of  the  kind  in 
the  district. 

The  mine  was  found  soon  after  the  Murray  mine  in  1882,  and  since  it  passed  into  the 
hauds  of  the  Canadian  Copper  Company  in  1886  it  has  been  more  or  less  steadily  worked,  until 
now  it  has  got  below  the  13th  level,  at  a  depth  of  about  1,009  feet  from  the  surface.  During 
the  working  of  this  mine  much  information  has  been  acquired  regarding  the  form  and  associa- 
tions of  the  ore  body,  and  I  am  under  great  obligations  to  the  officers  of  the  International 
Nickel  Company,  the  present  owners  of  the  properties  formerly  belonging  to  the  Canadian 
Copper  Company,  for  :he  large  amount  of  information  they  have  imparted  and  tor  permission 
to  copy  their  surface  and  underground  plans. 

In  the  preparation  of  the  plans  and  diagrams  of  this  and  other  mines  much  assistance  has 
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been  given  by  Mr.  W-  E-  H.  Carter,  whose  familiarity  with  the  minea  as  Inspector  has  been  of 
the  greatest  service.  The  working  out  of  the  plana  has  been  done  largely  by  Mr.  D.  G.  Boyd 
of  the  Bureau  of  Mines. 
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With  the  exception  of  a  small  patch  of  rusty  gabbro  near  the  creek  the  nickel  belt  is 
covered  with  drift  or  other  rock  between  No.  2  and  the  Copper  Cliff'  mine,  where  it  rises  as  a 
steep  gossan -covered  hill,  nearly  600  feet  long  and  200  wide,  running  at  first  north  and  south, 
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but  bending  to  the  southeast  at  the  shaft  house  where  the  ore  body  originally  cropped  out  at 
the  surface.  Toward  the  west  and  southwest  the  hill  falls  steeply  beneath  the  flat  clay  plain, 
and  the  neatest  rocks  are  a  quarter  of  a  mile  away,  rising  as  a  lofty  hill  of  pink  granitoid  gneiss 
with  a  fringe  of  crush  conglomerate  and  greenstone  along  the  base.  To  the  south  some  low 
hills  of  well  stratified  graywacke  or  cpuartzite  rise  through  the  clay  ;  and  to  the  east  it  joins  a 
sharp  little  bill  of  pink  quartzite,  or  rather  arkose,  often  spoken  of  as  syenite.  It  resembles  fel- 
site  somewhat  in  appearance,  but  is  probably  sedimentary  and  related  to  the  wide-spread  areas 
of  partially  re-crystallized  arkose  in  the  region.  This  arkose  is  mixed  with  the  grayer  rock 
referred  to  in  this  paper  as  greywacke,  though  it  has  phases  like  quartzite  and  also  like  slate. 
A  little  to  the  north  near  the  main  street  of  the  village  is  a  low  hill  of  greywacke  conglomerate 
with  pebbles  which  seem  to  have  been  rounded  by  water. 

The  gabbro  of  the  hill  at  the  mine  is  so  gossan-covered  as  to  be  hard  to  study.  It  is 
crossed  by  two  small  diabase  dykes,  and  just  beyond  the  contact  between  gabbro  and  arkose, 
but  in  the  latter  rock,  are  two  dikes  of  reddish-gray  medium-grained  granite,  each  six  or  eight 
feet  wide,  but  traceable  only  for  a  short  distance.  On  weathered  surfaces  they  are  hardly  dis- 
tinguishable from  the  arkose,  and  in  appearance  they  are  like  the  granite  dike  near  mine  No.  2. 

The  large  rock  dump  at  the  mine  contains  a  variety  of  materials,  the  most  common  being 
rather  fine-grained  gabbro  with  a  little  quartz,  commonly  called  diorite,  but  there  seem  to  be 
all  gradations  from  this  to  a  pale  gray  biotite  granite  merging  into  red  granite.  The  gabbro 
has  coarse  varieties  with  some  biotite  and  also  hornblende  crystals,  and  sometimes  pegmatitic 
parts  with  large  gray  feldspar  crystals,  generally  striated,  almost  to  the  exclusion  of  other 
minerals.  There  are  also  felsitic  looking  rocks,  gray  to  red,  arkoses  as  shown  by  thin  sections. 
Finally  there  are  numerous  diabases,  evidently  from  dikes,  occasionally  the  whole  width  being 
shown  in  the  blocks,  the  margin  being  finer-grained  than  the  centre.  The  diabases  are  not 
porphyritic  as  at  the  Creighton  mine.  All  of  the  rocks  mentioned  may  be  found  more  or  less 
charged  with  sulphides,  and  there  are  brecciated  masses  of  rock  cemented  with  sulphides. 
Among  minerals,  in  addition  to  those  belonging  to  the  ore  and  rocks,  there  are  calcite,  quartz, 
and  small  amounts  of  galena. 

A  dike  of  diabase  is  said  to  have  been  followed  down  from  the  third  level  to  the  thirteenth, 
part  of  the  dike  matter  containing  ore,  and  having  a  margin  of  calcite  oh  one  side  and  of  quartz 
with  some  ore  on  the  other.  The  largest  dike  encountered  is  said  to  be  very  fine-grained  and 
black,  and  to  be  twenty-five  feet  wide. 

Cores  from  diamond  drill  holes  below  the  thirteenth  level  show,  in  addition  to  ore  and  the 
usual  rocks,  diabase  dikes  and  a  dike  of  medium -grained  biotite  granite. 

As  shown  by  the  sections  given,  prepared  from  the  plans  of  the  levels  in  the  mine  with 
aid  from  Captain  Lawson,  who  has  charge  of  the  underground  workings,  the  ore  body  is 
roughly  cylindrical,  narrowing  and  widening  several  times  and  broken  by  a  large  horse  of  barren 
rock,  beginning  between  the  ninth  and  tenth  levels.  Many  thanks  are  due  to  the  mine 
authorities,  and  especially  to  Captain  Lawson,  for  this  instructive  section  of  the  deepest  mine 
in  Ontario,  a  mine  that  is  still  producing  rich  ore  from  a  depth  of  937  feet. 

One  curious  feature  of  the  later  development  of  the  mine  is  the  finding  of  an  odorless  gas 
which  may  be  lit  with  a  candle  in  drill  holes  through  ore  at  the  thirteenth  level. 

The  chimney- like  ore  body  has  a  width  of  from  50  to  90  feet  in  the  section  through  the 
shaft,  which  is  inclined  about  77^°  toward  the  northeast,  and  from  75  to  more  than  200  feet  in 
the  section  at  right  angles  to  it. 

In  the  Copper  Cliff,  as  in  No.  2,  the  amount  of  ore  seems  greatly  disproportionate  to  the 
size  of  the  band  of  norite  with  which  it  is  connected,  and  a  certain  quantity  of  the  ore,  being 
associated  with  quartz  and  calcite,  must  be  of  later  deposition  than  the  ore  enclosed  in  the 
norite.     The  fact  that  two  slips  are  rather  marked  features  at  the  mine  may   indicate  fractures 
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and  fissures  in  which  water  currents  could  circulate,  and  deposit  there  materials  dissolved  out 
of  previous  ore  masses  belonging  to  the  original  consolidation  after  the  norite  reached  its 
present  position. 

It  is  stated  that  when  the  ore  body  in  the  Copper  Cliff  is  narrow  it  is  richer  in  copper,  and 
when  it  widens  it  becomes  richer  in  nickel. 

About  700  yards  southwest  of  the  Copper  Cliff  a  small  band  of  gossan- covered  gabbro  rises 
out  of  a  swamp  and  runs  southward  towards  the  Orford  refinery.  The  gabbro  associated  with 
the  ore  has  the  customary  pitted  surface  where  spots  of  pyrrhotite  have  weathered  out,  and 
runs  with  interruptions  between  well-stratified  graywacke  and  a  steep  hill  of  pink  felsitic  look- 
ing arkose.  Several  pits  have  been  opened  upon  the  band,  including  No.  1,  near  the  water 
tank  of  the  refinery,  from  which  some  thousands  of  tons  of  rich  ore  were  taken,  but  all  are  now 
filled  with  water  so  that  not  much  more  than  the  surface  can  be  seen.  The  amount  of  gabbro 
as  compared  with  ore  seems  to  be  reduced  to  a  minimum,  or  even  to  vanish  altogether  in  a  con- 
fused intermingling  of  blocks  of  graywacke  with  thin  seams  of  the  eruptive. 

At  the  most  southerly  large  open  pit  hornblende  porphyrite  shows  itself  in  considerable 
amounts,  and  true  norite  or  gabbro  can  scarcely  be  discovered  at  all.  It  is  as  though  almos. 
only  ore,  out  of  the  original  mixture  of  ore  and  norite,  had  bee?  forced  into  this  narrow  fissuret 
At  the  widest  the  band  scarcely  goes  beyond  50  feet,  and  in  the  long  extension  toward  the 
Orford  club  house  it  narrows  down  to  eight  or  ten  feet.  Several  dikes  of  diabase  cut  the  hill 
of  arkose  and  approach  the  open  pits,  one  or  two  of  them  actually  crossing  the  norite  band, 
but  it  is  doubtful  whether  they  have  had  any  effect  on  the  ore  bodies. 

THE    EVANS    MINE. 

After  an  interval  of  about  two-thirds  of  a  mile  of  swamp  and  clay  flats  with  no  solid  rock 
but  a  few  low  mounds  of  graywacke,  the  small  gossan  hill  of  the  Evans  mine  rises  gently  above 
the  clay,  but  is  now  mainly  covered  by  the  rock  house  and  rock  dumps,  except  at  the  two  open 
pits  filled  with  water.  There  is  little  to  be  learned  at  present  from  the  surface  outcrops, 
though  the  large  rock  dump  shows  a  considerable  variety  of  types,  including  gabbro,  diabase 
(probably  from  dikes),  graywacke  and  various  products  of  weathering,  such  as  actinolite  rock. 
Much  slickensiding  was  noticed  on  the  blocks  of  rock. 

The  mine  was  worked  by  open  pits  to  a  depth  of  about  160  feet,  and  below  this  by  level 
to  the  depth  in  all  of  about  250  feet. 

The  question  as  to  whether  the  Evans  outcrop  should  be  connected  with  the  narrow  band 
of  ore-bearing  gabbro  two-thirds  of  a  mile  to  the  north  near  the  Orford  refinery,  or  with  the 
ridge  of  gabbro  rising  only  400  yards  to  the  southwest  near  Kelly  lake,  is  one  of  considerable 
interest  and  should  be  briefly  discussed.  The  connection  with  the  nearer  gabbro  area  seems 
at  first  the  more  natural ,  but  there  are  reasons  for  deciding  in  favor  of  the  other  theory.  In 
the  first  place,  all  the  important  ore  deposits  in  the  Copper  Cliff  region  are  on  what  may  be 
considered  one  curved  belt  of  norite  or  gabbro  projecting  from  the  main  range  and  everywhere 
gossan-covered,  indicating  the  presence  of  sulphides.  On  the  other  hand,  the  band  of  gabbro 
to  the  southeast  of  the  Evans  mine  differs  in  character  from  the  typical  nickel-bearing  norite. 
It  resists  weathering  and  rises  as  sharp  ridges  of  hills,  while  the  nickel  bearing  norite  gener- 
ally has  only  low  relief  ;  it  is  never  gossan-covered  at  its  junction  with  other  rocks,  and  only 
very  small  deposits  of  nickel  ore  have  been  found  in  it,  and  then  only  at  a  considerable  distance 
from  the  margin.  The  gabbro  belt  near  Kelly  lake  is  narrow,  averaging  only  about  half  a  mile 
in  width,  but  it  connects  about  six  miles  to  the  northeast  with  a  larger  mass  several  square,  miles 
in  area,  just  east  of  Sudbury.  The  narrow  band  and  the  main  body  rise  through  the  sedimen- 
tary rocks  in  what  seems  a  laccolithic  way,  tilting  the  slaty  graywackes  up  on  their  flanks  till 
they  are  nearly  vertical  or  even  slightly  turned  the  other  way  ;  and  this  turned-up  edge  of 
graywacke  runs  right  on  between  the  gabbro  ridge  and  the  Evans  mine  as  if  quite  undisturbed. 
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Still  another  point  has  a  bearing  on  the  question.  The  main  range  uniformly  blends  to 
the  northwest  into  micropegmatite  and  granite,  while  the  Sudbury  gabbro  mass  with  its  pro- 
longation to  the  southwest  has  no  such  peculiarity.  Toward  the  center  of  the  southwest  lidge 
and  also  in  the  main  mass  there  are  segregations  of  coarsely  crystalline  white  feldspar,  mostly 
plagioclase,  and  also  quartz,  the  two  frequently  having  a  pegmatitic  intergrowth  ;  but  there  is 
nothing  at  all  suggesting  the  change  to  granite.  The  Kelly  lake  band  of  gabbro,  then,  is  of 
quite  different  characters  from  the  usual  nickel-bearing  gabbro  or  norite,  and  having  no  ore 
bodies  itself  would  be  unlikely  to  send  off  from  its  flank  such  a  large  mass  of  ore  as  the  Evans 
mine. 

If  the  Evans  ore  body  is  connected  with  the  band  to  the  north,  why  should  there  be  a  gap 
of  two-thirds  of  a  mile  between  it  and  the  next  outcrop  ?  This  is  not  easy  to  answer,  but  one 
may  suggest  that  connecting  links  are  buried  under  the  clay  flats  between  ;  or  the  explanation 
current  among  prospectors  may  be  accepted,  that  there  is  a  subterranean  connection  between 
the  outcrops  "capped  over"  at  certain  points.  If  the  latter  is  the  case  and  the  ore-bearing 
connection  is  not  at  too  great  a  depth  there  should  be  magnetic  disturbances  between  two 
outcrops,  but  this  has  not  yet  been  demonstrated. 

The  evidence  points  somewhat  t  >ward  a  real  connection  at  these  rich  chimneys  of  nickel 
ore  among  themselves  by  tortuous  channels  which  have  not  always  reached  the  surface,  the 
chimneys  representing  weak  points  in  the  overlying  rock  where  the  more  fluid  part  of  the  mix- 
ture of  rock  and  ore,  which  would  of  course  be  the  sulphides,  could  be  forced  upwards,  some- 
times as  a  column  more  than  a  thousand  feet  in  height,  as  at  the  Copper  Cliff.  It  is  possible, 
howevbr,  that  the  connecting  channel  lay  above  the  present  level,  and  that  the  heavier  ore 
descended  where  opportuuity  offered.  Since  then  the  upper  canal  may  have  been  removed, 
along  with  the  thousands  of  feet  of  rock  which  have  undoubtedly  been  planed  off  since  Archaean 
times. 

THE  STOBIE  AND  FROOD  MINES. 

About  four  miles  northeast  of  Lady  Macdonald  mine,  belonging  to  the  group  of  mines  just 
described,  another  ore  deposit  of  importance  occurs,  the  Frood,  or  No.  3  mine  ace  u-ding  to 
the  later  method  of  nomenclature.  Less  than  two  miles  farther  to  the  northeast  is  the  Stobie 
mine,  at  one  time  the  most  productive  in  the  district,  though  its  ore  was  of  comparatively  low 
grade .  These  two  mines  are  connected  by  a  band  of  gossan-covered  gabbro,  which  however  has 
some  breaks  before  the  Stobie  is  actually  reached,  and  the  two  mines  will  be  taken  up  to- 
gether. 

Beginning  at  the  southwest  the  rusty  surface  of  gabbro  is  first  encountered  ab  >ut  1100  yards 
from  the  Frood  as  a  band  indistinctly  separated  from  the  adjoining  rock,  which  is  graywacke 
and  schist,  often  containing  large  pseudomorphs  after  staurolite.  The  band  rises  as  a  ridge 
which  is  generally  red-brown  from  the  gossan,  but  is  cut  off  by  a  narrow  interruption  of 
quartzite  600  yards  southwest  of  the  mine.  The  rusty  gabbro  quickly  rises  again  and  widens 
greatlv,  until  near  the  mine  it  reaches  its  greatest  width  of  about  200  yards .  In  this  part  it 
has  quartzite  and  graywacke  to  the  southeast,  striking  40°,  about  the  direction  of  the  norite 
band  itself.  On  the  northwest  the  rocks  adjoining  it  are  more  varied,  but  the  rock  in  im- 
mediate contact  is  generally  diorite.  Beyond  these  rocks,  which  rise  against  each  side  of  the 
gabbro,  there  are  broad  swamps.  To  the  north  of  the  mine  the  gabbro  hill  dips  down  quickly 
into  swampy  ground,  and  is  presently  cut  off  by  quartzite  and  green  schist.  Beyond  the  swamp 
to  the  northwest  at  about  200  yards  distance  a  chain  of  granite  hills  runs  parallel.  The  granite 
is  rather  fine-grained,  flesh  colored,  and  appears  to  be  a  part  of  the  later  granite  m*ss  observed 
near  the  Murray  mine  two  miles  to  the  west. 

At  the  Frood  mine  (No.  3)  the  gabbro  rises  about  90  feet  above  the  low  ground  around, 
showing  an  eruptive  contact  with  the  graywacke  and  quartzite  on  its  flanks,  but  the  hill  is  so 
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ing  to  the  International  Nickel  Company  is  on  the  eastern  edge  of  the  gabbro  and  has  been 
opened  up  by  large  pit  as  well  as  underground  workings.  Openings  have  been  made  by  an- 
other company  on  the  northwestern  side  of  the  hill  at  the  margin  of  the  graywacke,  but  only 
on  a  small  scale  :  and  here  the  stakes  set  at  regular  intervals  over  the  ground  shew  that  a 
magnetic  survey  has  been  carried  out,  but  no  information Jias  reached  me  as  to  the  Jesuits. 


\Line  of  Roc  A  Hou$e.      _ 
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After  a  short  gap  to  the  north  of  the  Frood,  where  green  schist  intervenes,  a  narrow  band 
of  gabbro  or  of  gossan-covered  surface  runs  once  more  towards  the  northeast.  About  half  way 
to  the  Stobie  mine  it  becomes  discontinuous,  but  patches  of  gossan  and  fine-grained  gabbro 
continue  to  the  northeast,  entangled  in  graywacke  conglomerate  and  greenstone.  The  gossan 
band  is  bordered  by   graywacke  or  green  schist  which  however  soon  sinks  beneath  swampy 
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ground  on  each  side.  The  contact  of  these  two  rocks  is  very  broken,  and  the  conglomerate  is 
due  probably  to  crushing  and  shearing  along  this  line,  which  served  as  a  plane  of  weakness 
through  which  the  nickel -bearing  eruptive  could  intermittently  penetrate. 
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There  is  a  gap  of  about  400  yards  between  the  last  undoubted  outcrop  of  the  gabbro  band 
and  the  hill  of  gossan  at  the  Stobie  mine,  but  the  ground  is  wooded  and  partly  drift-covered, 
obscuring  the  relationships. 

The  Stobie  mine  was  one  of  the  earliest  found  and  has  been  worked  more  extensively  than 
any  other,  partly  as  open  pits  and  partly  by  underground  levels.     It  has,   however,  been  shu: 
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as  if  squeezed  up  at  points  of  weakness  ;  and  the  whole  hill,  which  is  330  yards  in  length  from 
east  to  west  and  half  as  wide,  is  more  or  less  gossan  covered,  making  the  relationships  difficult 
to  determine.  To  the  north  there  is  swamp,  to  the  west  graywacke,  to  the  south  green  schist 
and  hornblende  porphyrite  rising  still  higher  than  the  gossan  hill,  and  to  the  east  there  is 
the  great  open  pit  and  the  mine  buildings  and  the  rock  dumps,  with  a  mixture  of  rock  show- 
ing between,  including  those  previously  mentioned,  and  also  a  patch  of  graywacke  conglomerate 
u  ndoubtedly  formed  by  water,  since  the  well-rounded  pebbles  are  of  great  variety. 

The  openings  at  the  pits  show  mainly  graywacke  and  hornblende  porphyrite  and  grayish 
schists  with  only  a  minimum  of  rather  fine-grained  gabbro.  The  only  other  rock  observed  about 
the  hill  is  a  small  patch  of  reddish  granite  on  the  south  slope,  isolated  as  if  part  of  the  crush 
conglomerate. 

The  large  rock  dumps  consist  chiefly  of  graywacke,  often  somewhat  granitic  or  dioritic  look- 
ing, and  quartzite,  both  much  spotted  with  ore,  with  a  very  little  gabbro  and  a  few  blocks  of 
chloritic  or  actinolitic  rock.  One  block  of  diorite  schist  had  been  sheared  along  a  number  of 
planes  which  are  now  gilded  with  films  of  sulphide. 

North  of  the  swamp  beyond  the  gossan  hill  there  is  graywacke  for  about  100  yards,  and 
then  rugged  hills  of  hornblende  porphyrite,  green  schist,  diorite,  and  dark  green  rocks  with 
small  white  spheres  of  fine-grained  quartz,  this  mixture  of  rocks  containing  the  Mount  Nickel 
and  Blezard  mines.  East  and  south  there  are  graywackes  and  quartzites  broken  by  bosses  or 
ridges  of  very  coarse  dark  green  hornblende  porohyrite,  but  with  a  few  narrow  strips  of  the 
water-formed  conglomerate  mentioned  before. 

The  Frood-Stobie  band  of  gabbro  is  not  known  to  have  surface  connections  with  the  main 
range  to  the  northwest,  from  which  it  is  separated  near  the  Frood  mine  by  three-quarters  of  a 
mile  of  swamp  and  granite  later  in  age  than  the  nickel-bearing  gabbro,  as  seen  at  the  Murray 
mine  ;  while  the  intervening  rock  of  about  the  same  width  at  the  Stobie  mine  is  of  mixed  green- 
stones older  than  the  gabbro.  It  is  possible  that  the  widest  part  of  the  band,  near  the  Frood 
mine,  was  once  connected  with  the  main  nickel-bearing  eruptive,  but  has  been  cut  off  from  it  by 
the  later  granite  ;  or  it  may  be  that  there  is  somewhere  a  subterranean  connection.  It  is  hardly 
conceivable  that  the  small  band  of  gabbro  by  itself  could  supply  by  segregation  the  immense 
quantity  of  ore  connected  with  it. 

In  spite  of  the  large  amount  of  ore  extracted  from  the  Stobie  mine  it  has  been  worked 
only  to  a  vertical  depth  of  about  250  feet,  the  ore  body  dipping  at  about  an  angle  of  65° 
toward  the  west.  Work  on  this  mine  ceased  in  1901,  when  the  licher  ore  from  the  Creighton 
mine  replaced  it  in  the  smelting  operations  at  Copper  Cliff. 

The  Victoria  Mine  Region. 

The  only  other  important  nickel  producing  region  is  in  the  neighborhood  of  the  Victoria 
mine  towards  the  southwestern  end  of  the  nickel  range.  Victoria  mine  itself  on  lot  8  in  the 
fourth  concession  of  Denison  township  might  perhaps  have  been  taken  up  under  the  head  of 
mines  along  the  southeast  edge  of  the  main  range,  since  it  is  only  a  short  distance  from  that 
edge  ;  but  as  it  is  on  the  upper  end  of  a  narrow  dike-like  off-shoot  which  can  be  followed  for 
a  considerable  distance  it  has  been  thought  better  to  include  it  with  the  group  of  mines  just 
described. 

The  line  of  contact  of  the  main  range  was  followed  for  about  a  mile  and  a  half  west  of  the 
mine,  where  a  prospect  is  being  opened  up  on  lot  11.  The  coarse  gabbro  or  norite  to  the  north 
has  the  usual  characteristics  as  found  farther  to  the  northeast  and  needs  no  particular 
description.  The  boundary  here  runs  in  a  general  way  east  and  west,  but  with  local  fluctuations. 
The  rock  to  the  south  is  greenstone  and  green  chloritic  schist  having  apparently  a  dip  of  70*  or 
80°  away  from  the  gabbro,  a  quite  different  arrangement  from  that  at  the  Creighton  or  Elsie 
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mines,  where  they  dip  at  about  45°  under  it.  However  the  schistose  structure  may  be  of  later 
origin  than  the  gabbro  and  may  not  indicate  the  real  relationship  of  the  rocks.  The  small 
pits  opened  last  July  showed  a  considerable  amount  of  ore  mixed  with  rock.  A  short  distance 
away  is  a  large  quartz  vein  in  the  green  schist,  worked  to  some  extent  for  flux  employed  in 
lining  the  converters  at  the  smelter. 


There  are  several  small  shafts  and  openings  along  the  margin  of  the  gabbro  within  half 
a  mile  of  Victoria  mine,  generally  however  a  short  distance  to  the  southwest  of  the  gabbro,  and 
as  one  approaches  the  mine  the  boundary  curves  to  the  southeast  until  lost  in  swampy 
ground  just  north  of  the  mine.  Beyond  this  it  bends  suddenly  northeast  about  at  a  right 
angle,  and  is  seen  along  the  hill  side  southeast  of  the  pond  which  serves  as  a  reservoir.  The 
adjoining  rock  is  partly  quartzite  and  partly  greenstone.  To  the  south  of  the  mine  along  the 
tramway  one  finds  various  greenstones,  diorite,  hornblende  porphyrite,  and  green  schist, 
followed  by  chloriiic  slate  interbanded  with  quartzite. 
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The  rock  dump  consists  mainly  of  green  schist,  mica  schist  and  coarse  quartzite,  with 
smaller  amounts  of  rather  fine-grained  gabbro  and  actinolite  rock,  all  more  or  less  impregnated 
with  pyrrhotite  and  chalcopyrite. 

The  open  pits,  one  to  the  west  and  the  other  to  the  east  of  the  shaft  house,  disclose  very 
little  gabbro,  a  narrow  tongue  of  it  coming  in  on  the  northwest  side  of  the  western  pit,  but 
hardly  any  being  visible  at  the  other. 
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The  band  of  gossan,  in  which  very  fine-grained  gabbro  is  here  and  there  distinguishable, 
has  been  cross-cut  at  various  points  and  runs  as  a  line  of  small  rusty  hills  for  quarter  of  a 
mile  to  the  southeast,  then  turns  south  for  about  one-fifth  of  a  mile  and  apparently  ends  in  a 
ridge  about  100  paces  long  which  bends  to  the  southwest,  much  of  the  line  being  drift-covered. 

A  tramway  follows  the  line  of  gossan  to  a  shaft  100  yards  southeast  of  the  mam  shaft,  and 
ore  was  being  brought  down  in  this  way.  From  the  rockhouse  the  ore  is  transported  in  buckets 
by  an  aerial  cableway  to  the  roast  beds,  halfway  to  the  village  ;  and  the  roasted  ore  is  earned 
in  the  same  way  to  the  smelter  near  the  railway,  in  all  a  distance  of  11,000  feet. 
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From  the  map  it  will  be  seen  that  this  mine  occupies  a  somewhat  intermediate 
position  as  compared  with  Creighton  and  Copper  Cliff.  As  at  the  Creighton,  we  have  the  edge 
of  the  nickel-bearing  gabbro  pushing  as  a  right  angle  into  the  neighboring  rocks  ;   but  here  it 

*1 


narrows  to  a  funnel  leading  on  towards  an  extension  southeastward  and  southward.  The  mine 
is  not  at  the  apex  of  the  angle  like  the  Creighton,  nor  is  it  a  long  distance  down  the  narrow 
extension  as  at  Copper  Cliff  ;  but  just  where  the  funnel  has  completely  narrowed. 
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Was  the  fissure  beyond  this  too  narrow  for  the  mass  of  the  ore  to  traverse  it,  and  did  it 
therefore  halt  where  we  find  it,  only  small  quantities  being  able  to  penetrate  farther  I  How- 
ever this  question  may  be  answered,  there  is  a  large  amount  of  ore  in  the  two  bodies  about 
200  feet  apart  which  mining  operations  have  disclosed.  The  main  shaft,  which  is  vertical  ; 
was  down  467  feet  in  July,  and  work  was  going  on  at  the  sixth  level.  Since  then  diamond 
drilling  has  shown  that  the  western  ore  bod\'  goes  to  a  depth  of  750  feet  from  the  surface. 

There  is  evidence  here,  as  in  other  mines,  of  movements  since  the  main  ore  bodies  were 
formed,  such  as  slicken -sided  surfaces  and  the  deposit  of  quartz  and  calcite.  At  an  opening 
two  or  three  hundred  yards  northwest  of  the  mine  the  gabbro  is  curiously  sheared  into  rather 
regular  layers  about  two  inches  thick,  with  thin  seams  of  chlorite  between.  This  structure  is 
parallel  to  the  cleavage  of  the  green  schists  near  by,  and  suggests  that  at  least  part  of  the  schis- 
tose structure  is  later  in  origin  than  the  nickeliferous  gabbro. 

The  interesting  Vermilion  mine,  about  a  mile  and  a  half  to  the  southeast  of  Victoria  mine, 
probably  represents  an  extension  of  the  band  described  above,  though  our  examination  failed 
to  disclose  any  undoubted  gabbro  at  the  mine,  the  country  rocks  of  which  are  schists  and  green- 
stones, related  probably  to  the  sheared  eruptives  of  the  Huronian. 

The  ores  seem  to  be  associated  with  irregular  veins  of  quartz,  though  the  sulphides  are 
pyrrhotite  and  copper  pyrites  as  in  the  usual  nickel  range,  and  very  rich  nickel  ore  is  reported 
to  have  been  found  at  the  mine,  as  well  as  native  copper,  native  gold  and  the  rare  arsenide  of 
platinum,  sperrylite20.  It  is  likely  that  while  the  actual  gabbro  did  not  penetrate  so  far,  solu- 
tions charged  with  nickel  and  other  metals  derived  from  it  circulated  here  in  fissures,  thus 
forming  the  interesting  Vermilion  deposit. 

The  Worthington  Gabbro  Band. 

The  Worthington,  though  one  of  the  older  mines  of  the  region,  has  never  been  worked 
very  extensively,  and  for  six  years  has  been  shut  down.  Last  summer  it  was  pumped  out  and 
immense  quantities  of  ice  were  discovered  in  it ;  perhaps  due  to  the  drifting  of  snow  during  the 
winter  into  No.  2  shaft,  which  had  been  left  uncovered  The  mine  is  unique  for  the  richness 
of  some  of  its  ores,  which  include  nickelite  and  gersdorffite,  as  well  as  the  usual  sulphides.  It 
is  on  lot  2  in  the  second  concession  of  the  township  of  Drury,  four  miles  southwest  of  Victoria 
mine,  and  the  line  of  outcrops  runs  northeast  and  southwest,  but  no  direct  connection  has  been 
traced  between  the  two,  though  it  is  probable  that  the  narrow  Worthington  gossan  band  is 
connected  in  some  way  with  the  main  nickel-bearing  range  to  the  north. 

We  traced  the  line  of  outcrops  as  shown  on  the  bare  surface  of  ridges  or  in  crosscuts 
made  for  exploratory  purposes  for  a  mile  and  a  quarter,  with  numerous  interruptions  covered 
by  drift,  however,  the  mine  being  situated  about  midway  in  its  length.  At  the  Worthington 
there  is  very  little  gabbro  to  be  seen,  and  what  is  found  is  greatly  mingled  with  broken- up 
country  rock,  chiefly  diorite  or  hornblende  porphyrite,  with  crush  conglomerates  of  the  same 
materials.  The  adjoining  rock  is  slaty  graywacke,  and  the  rock  on  the  waste  dump  is  mainly 
actmolite. 

Going  southwest  from  Worthington  the  band  of  gabbro  widens  somewhat,  and  at  the 
Hamilton  mine,  on  a  hill  a  quarter  of  a  mile  from  the  Worthington,  openings  have  been  made 
displaying  some  ore.  Here  also  the  relationships  are  very  confused,  fine-grained  more  or  less 
rusty  gabbro  enclosing  fragments  of  greenstone  so  as  to  form  a  breccia,  the  whole  having  a 
greatest  width  of  60  paces.  Most  of  the  rock  on  the  dump  is  massive  actinolite.  The  rock  to 
the  southeast  is  graywacke   and  quartzite  with   crush  conglomerate,  and  to  the  northwest  a 

2«Bur.  Mints,  1897,  p.  142. 
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sandstone-like  quartzite,  sometimes  showing  a  well  marked  cross  bedding.  A  few  hundred 
yards  southwest  of  the  shaft  on  the  hill,  the  band  of  gossan  sinks  toward  a  swampy  Jake  and 
was  not  followed  farther. 

Going  northeast  from  the  Worthington,  the  rusty  band  can  be  followed  wherever  the  rock 
rises  above  the  drift,  but  with  very  little  gabbro  and  a  considerable  amount  of  medium-grained 
actinolite  rock,  perhaps  replacing  gabbro.  At  the  last  opening,  which  is  about  two-thirds  of  a 
mile  from  the  mine,  quantities  of  rock  impregnated  with  sulphides  occur,  including  gersdorffite 
and  nickelite. 

From  this  point  for  about  300  yards  the  band  could  not  be  traced,  but  beyond  there  is  a 
large  irregularly  shaped  area  of  gabbro  containing  one  or  two  outcrops  of  sulphides,  with  which 
the  Worthington  band  in  all  likelihood  is  joined. 

The  group  of  mines  just  mentioned,  including  the  Victoria,  Vermilion,  and  Worthington 
mines,  is  quite  exceptional  in  the  Sudbury  district  for  the  relatively  large  amounts  of  arsenical 
minerals  and  also  for  the  native  gold  found  in  them.  The  gossan  of  the  first  two  mines  con- 
tains both  sperrylite  and  native  gold,  and  in  early  days  these  heavy  minerals  could  readily  be 
panned  from  the  gossany  materials  resting  on  the  ore  deposits.  The  presence  of  native  gold 
and  copper  as  well  as  unusually  rich  compounds  of  copper  anr'  nickel  at  the  Vermilion  mine 
suggest  a  local  concentration  of  these  materials  by  the  ordinary  processes  of  circulating  waters 
in  veins,  the  source  of  the  materials  being  the  still  hot,  though  no  longer  molten,  nickel-bear- 
ing gabbro  ;  and  ihe  absence  of  gabbro,  so  far  as  observed  at  the  mine,  is  a  further  distinction 
between  this  curious  deposit  and  the  others  of  the  region. 

The  Northern  Nickel  Range. 

The  mines  along  the  main  range  of  nickel-bearing  norite  or  gabbro  have  been  described  in 
the  earlier  portions  of  this  report.  Beyond  the  eastern  part  of  the  township  of  Garson  the 
range  is  difficult  to  follow,  owing  to  the  broad  sand  and  gravel  plains  under  which  the  solid  rock 
is  buried.  Apparently  the  range  turns  northeast  through  Falconbridge  to  Maclennan  township, 
where  the  boundary  between  it  and  the  granites  and  greenstones  forming  the  southwest  shores 
was  picked  up  in  lot  9  in  the  second  concession,  and  traced  northwest  past  Moose  lake  to  Blue 
of  lake  Wahnapitae  lake.  Most  of  the  contact  was  worked  out  by  prospectors  who  took  up  a 
series  of  locations  along  it  before  the  township  surveys  were  made.  The  band  runs  northwest 
to  lot  5  in  the  fourth  concession  of  Norman  township  and  then  turns  west.  The  only  points 
where  exploratory  work  of  importance  has  been  done  are  at  Blue  lake  and  on  the  Whistle 
property  where  the  range  bends  westward. 

ORE    DEPOSITS    AT    BLUE    LAKE. 

The  Blue  lake  properties  follow  a  chain  of  small  lakes,  of  which  Blue  lake  and  Speckled 
Trout  lake  are  the  largest,  and  near  Blue  lake  itself  a  considerable  amount  of  stripping,  dia- 
mond drilling  and  magnetic  work  has  been  done  by  the  Algoma  Commercial  Company,  under 
Mr.  Clergue.27  The  mapping  of  the  boundary  throughout  this  northern  range  was  done  by  my 
assistant,  Mr.  Culbert,  and  valuable  suggestions  regarding  the  relationships  of  the  rocks  of  the 
region  were  given  me  by  Professor  Willmott,  now  in  charge  of  the  mining  and  prospecting 
operations  of  the  Algoma  Commercial  Company. 

The  gabbro  is  lighter  in  color  as  a  rule  than  near  the  mines  formerly  described,  though  a 
dark  specimen  was  obtained  on  Moose  lake  ;  and  quartz  and  biotite  occur  in  it  as  in  other  local" 
jties,  but  the  transition  to  micropegmaiite  is  much  more  rapid  than  at  Murray  mine  for  instance, 
the  width  of  gabbro  proper  being  often  only  a  few  hundred  yards  or  even  less.  Two  gray  gab- 
bro-like  specimens  taken  for  country  rock  of  the  ore  bodies  turn  out  to  be  olivine  diabase,  and 

27  Bur.  Mines,  19)2,  pp.  284-5. 
18  M. 
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no  doubt  belong  to  large  dikes,  as  near  the  Murray  mine.  The  granitic  phase  of  the  nickel- 
bearing  eruptive  comes  against  volcanic  breccia  to  the  southwest  ;  while  the  basic  edge  wilh  the 
ore  bodies  lies  against  granite  or  greenstones.  In  some  cases  the  granite  appeal's  to  have  pene- 
trated the  gabbro,  though  this  may  be  deceptive  and  due  to  faulting  and  brecciation  at  the 
edge.  In  other  places  the  gabbro  is  observed  to  be  fine-grained  at  the  edge  as  if  it  had  cooled 
against  the  present  rock.  Near  Moose  lake  in  one  place  there  is  a  band  of  greenstone  between 
the  granite  and  the  gabbro  ;  and  the  greenstones  are  certainly  the  oldest  rocks  of  the  region, 
having  been  carried  off  as  angular  blocks  by  the  coarse-grained  often  pegmatitic  granite.  A 
green-gray  dike  rock,  much  like  the  finer  parts  of  the  nickel  bearing  gabbro,  penetrates  the 
granite  irregularly  and  has  possibly  been  sent  off  from  the  gabbro,  though  no  gossan  or  ore  was 
observed  in  connection  with  it. 

The  stripping  and  test  pits  along  the  shores  of  the  two  lakes  prove  that  ore  is  widely  dis- 
tributed along  the  margin  of  the  gabbro,  and  diamond  drill  cores  show  that  the  solid  ore  near 
the  east  end  of  Blue  lake  is  in  one  hole  82  feet  thick  with  several  feet  of  mixed  ore  and  rock  in 
addition.  The  dip  of  the  ore  is  to  the  southwest,  or  away  from  the  contact  with  the  granite 
and  greenstone,  corresponding  iu  this  respect  to  the  relationships  observed  on  the  main  range 
to  the  southwest. 

THE    WHISTLE    PROPERTY. 

A  canoe  route  leads  from  Blue  lake,  which  is  reached  by  a  wagon  road  from  Sudbury,  to 
the  Whistle  property,  passing  through  the  northeast  end  of  Capreol  township  by  Clear  lake  and 
Trout  lake  to  Waddell  lake  and  Selwyn  lake  in  Norman  township.  The  Whistle  property 
is  on  lots  6  in  the  fourth  and  fifth  concessions  ;  and  has  been  opened  up  by  stripping  and  test 
pitting,  showing  an  extraordinary  extent  of  gossan  surface,  about  half  a  mile  in  length  from 
southeast  to  northwest,  and  250  yards  wide  at  the  widest  place.  As  far  as  extent  of  gossan  is 
concerned  this  seems  to  be  the  largest  exposure  of  ore  in  the  district.  The  hill  on  which  the 
stripping  has  been  d  me  rises  230  feet  above  the  valley  of  McConnell  creek  to  the  southwest. 

The  gabbro  in  connection  with  the  ore  on  this  property  is  very  fine-grained  aud  mixed 
with  fragments  ot  other  rock,  almost  forming  a  conglomerate  with  a  matrix  of  gabbro.  It  seems 
to  be  broken  or  crossed  by  some  dikes  of  granite  and  patches  of  greenstone  ;  and  the  adjoining 
rocks  are  granite,  oftan  pegmatitic,  and  greenstone  ;  these  two  rocks  enclosing  the  gossan  hill 
on  three  sides  Boutheast.  northeast  and  northwe3t.  Here  again  we  find  a  large  ore  deposit 
caught  in  a  sharp  angle  where  the  gabbro  pushes  into  the  neighboring  rock. 

The  ores  of  the  Blue  lake  region  are  like  those  ot  other  parts  of  the  district  in  most  re- 
spects, though  the  pyrrhotite,  as  suggested  by  Mr.  Vasey,  who  was  in  charge  of  the  diamond 
drill,  is  apparently  more  magnetic  than  elsewhere.  Masses  of  the  ore  near  Blue  lake  are  fairly 
strong  natural  magnets,  readily  attracting  the  comp:iss  noodle  and  holding  iron  filings,  but  they 
are,  of  course,  far  surpassed  in  this  respect  by  magnetite.  Some  octahedra  of  pyrite  are  found 
in  the  pyrrhotite. 

The  string  of  small  lakes  mentioned  above  follows  in  a  general  way  the  basic  edge  of  the 
nickel-bearing  eruptive,  as  if  that  were  most  easily  acted  on  by  weather,  and  their  western 
shores  often  consist  of  bluffs  of  reddish,  syenitic-looking  rock,  the  more  acid  and  also  more 
resistent  phase  of  the  eruptive. 

From  the  Whistle  property  on  Selwyn  lake  the  contact  of  gabbro,  with  granite  or  green- 
stone was  traced  by  Mr.  Culbert  through  Norman  and  Wiener  townships  to  the  western  edge 
of  Bowell  township,  following  the  line  of  locations  taken  up  by  prospectors.  At  about  the 
centre  of  Bowell  the  range  appears  to  fork,  one  branch  going  a  little  north  of  west  into  Foy, 
and  the  other  to  the  southwest  into  Morgan  township.  As  the  work  was  of  a  hurried  char,  cter 
its  results  need  not  be  described  in  detail,  but  in  general  they  correspond  with  those  obtained 
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on  the  southern  range,  but  exactly  reversed.  The  gabbro  meets  older  granitic  rocks  to  the 
north  and  blends  mto  nncropegmatite  and  quartz  syenite  or  granite  toward  the  south,  and  the 
ore  bodies  are  on  the  northern  or  northwestern  edge  of  the  gabbro 
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of  Nackel  lake  (m  W.  P.  131),  is  in  a  sharp  northward  angle  of  the  gabbro,  a  simila    arrange 
ment  to  that  of  the  Whistle  and  Creighton  deposits.  * 
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The  whole  of  the  northern  range  is  awaiting  the  coming  of  a  railway  when,  no  doubt,  the 
better  properties  will  be  developed,  and  perhaps  prove  equal  to  those  of  the  now  well-known 
southern  range. 
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General  Conclusions. 

In  the  foregoing  pages  the  chief  mines  of  the  Sudbury  district  have  been  taken  up  in  some 
detail,  and  the  fact  has  been  brought  out  that  all  of  them  are  either  on  the  basic  edge  of  a  great 
eruptive  band,  which  at  the  opposite  edge  becomes  a  quartz  syenite  or  granite,  or  on  dike-like 
offshoots,  often,  however,  interrupted  by  other  rocks  projecting  from  the  southeastern  basic 
edge  of  the  great  gabbro  band. 

Last  summer's  work  proves  also  what  had  already  been  made  probable  by  the  patient  work 
of  prospectors,  that  the  main  belt,  after  a  short  drift-covered  gap  in  Falcnbridge  and  the 
southern  half  of  Maclennan,  turns  northwest  and  north  to  the  middle  of  Norman,  and  then 
bends  southwest  to  the  middle  of  the  township  of  Bowell,  where  it  forks.  Though  the  northern 
nickel  range  had  been  crossed  by  myself  at  three  points  previously,  28  it  had  never  been  foi- 
owed  up  connectedly  ;  but  we  can  now  say  that  the  basic  edge  of  the  nickel-bearing  eruptive 
band  has  been  traced  practically  continuously  by  the  work  of  Dr.  Barlow  and  of  the  Bureau  of 
Mines  from  Drury  township  east  ard  northeast  for  35  miles,  then  north-n  <rthwest  for  ten 
miles,  and  east  for  17  miles,  making  a  total  length  of  62  miles.  It  is  possible,  but  not  yet 
proved,  that  one  or  the  other  fork  of  the  nickel  range  in  Bowell  connects  with  the  promising 
Levack  nickel  range  about  seven  miles  distant.  This  baiid  of  nickel-bearing  eruptive  is  stated 
by  Dr.  Barlow  to  run  southwest  for  18  miles  to  lot  12,  in  the  third  concession,  of  Trdl,29  from 
which  the  distance  to  the  Sultana  nickel  mine  on  the  northern  edge  of  Drury  is  only  four 
miles 

FEATURES  OK  THE    NORITE   BAND. 

It  is  evident  that  the  nickel-bearing  eruptive  band  encloses  with  only  short  interruptions 
the  elongated  oval  area  of  rocks  consisting  of  volcanic  ash.  sandstone  and  black  slate  represented 
by  Dr.  Bell  as  prol  ably  Cambrian,  an  area  about  35  miles  long  and  eight  miles  wide. 

A.s  will  be  seen  from  the  previous  description,  the  m?in  band  is  everywhere  basic  and 
nick-liferous  outwards  from  this  roughly  oval  centre,  and  more  acid  and  pegmatitic  inwards 
toward  the  sedimentary  rocks  For  example,  Professor  Walker  describes  the  Windy  lake 
erupti»e  band,  with  which  the  Levack  nickel  deposits  to  the  northeast  are  connected,  as  having 
much  the  same  character  as  the  Murray  mine  eruptive  on  the  opposite  side  of  the  sedimentary 
area  but  in  the  reversed  order.   30 

In  most  cases  the  nickel-bearing  gabbro  or  norite  becomes  finer-grained  against  the  coarse 
granites,  granitoid  gneisses,  hornblende  porphyrites  and  other  greenstones  on  its  outward  side, 
and  so  may  be  held  to  be  later  in  age  though  there  is  sometimes  on  the  other  hand  a  medium 
or  line-grained  granite  which  occasionally  cuts  the  gabbro  and  is  undoubtedly  later  still.  The 
relationship  of  the  acid  side  of  the  eruptive  band  to  the  adjoining  pyroclastic  rocks  (volcanic 
ash  or  vitrophyre  tuff)  is  not  so  certain.  Dr.  Bell  evidently  looks  on  the  sedimentary  rocks  aB 
younger  than  the  granites  and  gneisses  on  which  they  rest,  but  Dr.  Walker  and,  if  I  am  not 
mistaken,  D.-.  Barlow,  think  that  the  contact  between  them  is  truptive,  31  and  therefore  that 
the  overlying  sedimentary  beds  are  older  than  the  nickel-bearing  eruptive  rocks.  Our  work 
was  so  strictly  confined  to  the  nickel-bearing  hisic  edge  of  the  band  that  we  had  little  opportunity 
to  observe  the  opposite  contact,  and  saw  no  section  which  would  determine  the  matter. 

One  naturally  asks  why  this  oval  band  of  eruptive  rock,  basic  on  the  outer  edge  and  acid 
on  the  inner  edge,  should  be  so   symmetrical  as  it  is  ;  and  if  one  thinks  of  the  band  as  simply 

28  Rocks  of  Clear  lake,  near  Sudbury,  Can.  Rec.  Sc,  Apr  ,  1893,  pp.  343—6,  Bur.  Mine?,   1901,  p.  152 
and  p.  185. 

29  Geol.  Sur.  Car,,  Sum.  Rep  ,  1901,  p.  141. 

30  Quar.  Jour.  Geo.  Soc,  Vol.  LIII  (1897)  pp.  56  8. 
S1  Ibid.,  pp.  53-4. 


1902  The  Sudbury  Nickel  Deposits  277 


a  greatly  elongated  laccolite  or  stock  of  horseshoe  shape  there  is  no  discoverable  reason  for  the 
symmetry.  A  point  previously  referred  to  gives  a  hint  as  to  the  real  cause  of  the  symmetry. 
The  contact  of  the  main  nickel-bearing  band  with  the  older  rocks  outside,  so  far  as  known, 
always  dips  inwards,  often  however  with  a  very  irregular  surface,  but  with  an  average  inclin- 
ation of  about  45°  in  the  mines  which  have  been  worked  sufficiently  to  show  the  relationship. 
This  strongly  suggests  that  we  are  dealing  with  a  vast  sheet  of  eruptive  mck  having  a  basin 
shape  :  a  sheet  nearly  40  miles  long  and  17  miles  wide,  and  probably  a  mile  and  a  half  or  two 
miles  thick  on  the  average,  if  the  dip  is  45°.  Following  Professor  Walker's  account,  which 
makes  the  inward  edge  granitic  or  gneissic,  it  must  have  cooled  slowly  and  beneath  a  great 
thickness  of  overlying  rock,  for  the  granitic  structure  demands  these  conditions.  This  would 
give  the  exceedingly  slow  rate  of  cooling  which  would  be  required  according  to  the  segregation 
theory  for  the  gradual  separation  of  the  more  acid  from  the  more  basic  materials,  and  of  the 
most  basic  materials  of  all,  the  sulphides,  from  the  quartz  gabbro  or  norite  at  whose  edge  they 
are  found. 

THEORY  OF  ORE  FORMATION". 

On  what  system  did  the  separation  take  place  ?  Was  it  d  :e  to  the  slow  segregation  of  the 
sulphides  at  the  solid  and  relatively  cool  margin  ;  or  was  it  essentially  the  result  of  gravitation, 
the  heavier  materials  going  to  the  bottom  ?  The  latter  view  seems  rather  probable.  Thus  we 
may  imagine  the  ores  accumulating  in  pools  where  there  were  indentations  or  hollows  below 
the  general  level,  and  get  an  idea  of  how  the  narrow  dike-like  off-shoots  could  consist  of  such 
vast  quantities  of  sulphides  with  a  minimum  of  rock,  as  we  find  in  the  gossan  band  at  Copper 
Cliff.  Possibly  another  factor  helped  in  the  process  of  squeezing  the  ores  with  a  relatively 
small  admixture  of  rock  into  these  half-open  fissures  ;  the  fact  that  the  sulphides  are  more 
fusible  than  the  gabbro  magma,  and  hence  could  be  forced  more  readily  into  all  the  ramifications 
of  the  irregular  canals  in  which  we  now  find  them. 

We  may  suppose  that  the  intrusion  of  the  great  sheet  of  molten  material  took  place  between 
the  underlying  solid  crystalline  rock  and  the  softer,  uncrystalline  sediments  as  the  plane  of 
least  resistance,  but  that  the  rocks  beneath  underwent  great  disturbance  at  the  same  time, 
including  faulting  on  an  extended  scale  such  as  we  see  in  all  the  rocks  of  the  region  except  the 
gabbros  and  later  eruptives  ;  and  thus  the  tortuous  channels  just  referred  to  were  opened  for 
the  passage  of  the  sulphides  and  accompanying  gabbro. 

We  may  imagine,  also,  Lhat  the  pouring  upward  of  such  a  mass  of  molten  rock  would  allow 
the  solider  parts  of  the  crust  to  collapse  more  or  less  from  the  removal  of  material  from  beneath. 
To  this,  and  perhaps  to  some  extent  also  to  the  cooling  and  shrinking  of  the  area  which  had 
been  so  greatly  heated,  during  the  ages  since  the  eruption,  we  may  attribute  the  basin  shape 
of  the  tract  enclosed  by  the  nickel-bearing  eruptive. 

We  mu3t  think  of  the  segregation  as  practically  complete  before  the  fissures  were  opened 
into  which  the  immense  quantities  of  sulphides  found  at  the  Stobie  or  Copper  Cliff  were  in- 
jected ;  for  it  is  inconceivable  that  the  small  amount  of  rather  acid  gabbro  associated  with  these 
ore  bodies  could  normally  have  contained  such  an  amount  of  sulphides. 

It  will  be  understood  of  course  that  the  hypothesis  given  above  is  merely  tentative,  and 
may  have  to  be  remodelled  or  replaced  by  some  other  hypothesis  as  our  knowledge  of  this  in- 
teresting region  grows  more  extensive  ;  but  it  affords  at  least  a  working  basis  for  the  study  of 
the  ore  bodies  and  their  associations. 

It  is  a  striking  fact  that  the  other  gabbro  areas  of  the  district,  such  as  the  laccolite  east  of 
Sudbury,  which  are  apparently  entirely  disconnected  with  the  main  range,  have  not  been  proved 
to  contain  ore  bodies  of  importance,  though  small  quantities  of  both  pyrrhotite  and  chalcopy- 
rite  are  found  in  them.  Apparently  they  were  of  too  small  magnitude  to  provide  large  quanti- 
ties of  ore,  or  else  their  magmas   were  originally  of  a  different   composition  from   that  of  the 
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main  range.  They  may  have  been  segregation  products  themselves  fiom  the  already  differ- 
entiated magma,  from  which  most  of  the  sulphides  had  already  been  removed. 

Foullon,  Bell  and  Barlow  among  the  early  geologists  who  visited  the  region  recognized 
distinctly  the  eruptive  origin  of  the  Sudbury  ore  deposits.  In  1891  the  latter  says  "the  ores 
and  the  associated  diabase  were  therefore  in  all  probability  simultaneousl)7  introduced  in  a 
molten  condition,  the  particles  of  pyritous  matter  aggregating  themselves  together  in  obedience 
to  the  law  of  mutual  attraction."3-  The  theory  of  segregation,  elaborately  worked  out  bj  Vogt 
for  Norwegian  ores  associated  with  norites  or  other  basic  rocks,  was  naturally  applied  to  our 
deposits  by  Dr.  Adams  ;83  and  though  it  has  been  opposed  by  Posepny,  who  thinks  the  pres- 
ence of  metallic  sulphides  in  the  magma  of  a  molten  eruptive  ro.dc  an  impossibility34  practic- 
ally all  other  geologists  who  have  studied  the  question  admit  that  the  ore  deposits  are  to  a 
greater  or  less  extent  of  igneous  origin.  They  have  been  spoken  of  as  stockwerks,  lenses,  etc, 
but  these  terms  do  not  correctly  describe  the  ore  bodies,  since  they  are  really  small  or  large 
masses  of  more  or  less  pure  ore  fading  out  into  the  a-i  joining  rock  and  often  of  very  irregular 
shapes,  as  may  be  seen  at  the  Stobie  or  Creighton  mines. 

It  is  of  interest  to  find  that  the  late  Prof.  A.  W.  Stelzner,  of  Freiberg,  the  well  kuown 
petrographer  and  mining  geologist,  held  the  ore  and  accompanying  eruptive  r"ck  to  be  con- 
temporaneous in  origin.  In  a  letter  to  Mr.  G.  R.  Mickle  dated  Nov  12th,  1892,  he  giv<.s  the 
result  of  examination  of  some  specimens   of  rock  and  ore  which  had  been  sent  him  as  follows  ; 

"  Polishing  one  side  of  rather  large  pieces  gives  very  pretty  results.  In  the  ore  from  the 
Vermilion  mine  one  sees  plainly — much  more  plainlv  than  on  the  surfaces  of  fracture — the 
intergrowth  of  pyrrhotite,  chalcopyrite  and  characteristic  yellow  lamellae  which  might  be  either 
millerite  or  polydymite.  Moreover  on  a  polished  surface  like  this  the  black  rock  inclusii  ns  in 
the  sulphides  show  up  plainly.  The  true  nature  of  these  inclusions  and  their  relation  to  the 
ore  is  disclosed  by  the  sections.  One  sees  then  that  these  black  rock  inclusions  in  no  way  are 
sharply  divided  from  the  sulphides  but  are  connected  with  them  by  quite  gradual  transitions. 
Those  of  the  Vermilion  ore  consist  of  quartz,  brown  mica,  chlorite,  hornblende  and  some  epi- 
dote  ;  those  of  the  Murray  ore  of  triclinic  feldspar,  augite,  which  is  more  or  less  decomposed, 
some  brown  mica  and  epidote.  The  intergrowth  with  the  ore  is  such  an  intimate  one  that  I 
cannot  regard  the  black  specks  as  fragments  enclosed  by  the  ore,  but  can  see  in  them  only  con- 
cretionary formations  which  are  of  the  same  age  as  the  ore.  Similar  relations  of  ore  and 
country  rock  occur  also  in  the  Norwegian  pyrite  and  in  the  pyrrhotite  " 

THREE    TYPES    OF    ORE    DEPOSITS. 

In  reality  there  are  two  different  types  of  deposits  represented  in  the  mines  of  the  district ; 
those  along  the  southeastern  margin  of  the  main  range,  often  crowded  into  bay-like  indentations 
of  the  adjoining  rock  ;  and  those  strung  out  along  the  narrow  off-shoots  from  the  main  range, 
as  Peters  suggests,  "like  sausages  on  a  string,  but  wTith  a  long  piece  of  string  between  the 
sausages. ":;"  Among  the  former  class  are  the  Creighton,  Gertrude,  Elsie,  Murray,  and 
Blezard  mines  ;  among  the  latter  the  Copper  Cliff,  Evans,  Frood  and  Stobie,  and  the  Victoria 
and  Worthington  mines. 

Perhaps  a  thiid  variety  should  be  distinguished  for  the  Vermilion  mine,  which  contains 
rich  nickel  and  copper  ores,  but  has  no  visible  association  with  a  band  of  gabbro,  having,  how" 
ever,  been  formed  probably  by  hot  circulating  fluids  proceeding  from  such  a  band.  It  must  be 
admitted  that  circulating  waters  have  played  a  considerable  part  in  all  the  deposits,  but  at  the 
Vermilion  mine  they  seem  to  have  been  perhaps  the  only  factor  ;  while  at  other  mines  they 
have  played  a  less  important  part. 

32Geol.  Sur.  Can.,  1890-91,  128  S.;  also  Ottawa  Naturalist,  1891. 

33The,  Igneous  Origin  of  Certain  Ore  Deposits,  Mining  Assoc.  Pro.  Que.,  1894  ;  also  copied  into  the 
Mining  Review,  Vol.  XIII,  Xo.  1,  p.  8,  etc. 

"Genesis  of  Ore     Deposits,  p.  146. 

35  Mic.  Res.  Ont.,  p.  104. 
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The  marginal  deposits,  as  we  may  call  the  first  type,  are  of  all  sizes  and  shapes,  but  have 
some  features  in  common.  They  all  dip  westward  or  northwestward  with  the  rock  adjoining  the 
ore-bearing  gabbro  as  a  more  or  less  regular  footwall.  The  ore  may  penetrate  the  Footwall  by 
impregnation  or  by  deposit  in  fissures  for  a  short  distance  and  may  enclose  fragments  of  it  > 
but  it  never  goes  far  in  this  direction,  and  independent  ore  bodies  do  not  occur  in  the  wall- 
rock.  The  footwall  has  commonly  a  dip  of  from  29°  to  65°  to  the  west  or  northwest.  In 
the  other  direction  there  is  no  sharp  limit  to  the  ore  ;  it  may  fade  off  into  the  gabbro  ;  rounded 
or  irregular  masses  of  the  gabbro  may  be  enclosed  in  it  ;  or  separate  ore  bodies  may  be  entirely 
enclosed  in  the  gabbro.  A  fringe  of  gossan-covered  rock  containing  intermixed  ore  may  extend 
for  some  distance  in  each  direction  along  the  margin,  and  may  connect  two  ore  bodies,  as  at 
the  Elsie  and  Murray  mines.  In  fact  at  most  points  on  the  basic  edge  of  the  great  eruptive 
sheet  more  or  less  ore  may  be  found  ;  but  the  greatest  ore  bodies  are  enclosed  in  embayments 
of  the  edge  from  which  no  narrow  dike-like  offset  projects,  the  ore  having  been  caught  there 
with  no  chance  for  escape. 

None  of  the  marginal  ore  deposits  have  be  u  worked  to  great  depths,  the  deepest  point  to 
which  the  ore  has  been  followed  being  not  more  than  250  feet,  so  that  little  can  be  said  as  to 
the  vertical  continuity  of  this  type,  but  one  of  them  has  already  produced  about  150,000  tons  of 
ore,  showing  that  the  ore  bodies  may  be  large. 

The  other  type  of  ore  deposits  is  confined  to  offsets  from  the  main  range,  often  dike-like 
projections,  but  without  the  uniformity  usual  in  dikes.  Bands  of  gabbro,  more  or  less  gossan- 
covered,  lead  off  from  a  funnel  shaped  bay  of  the  main  range  and  here  and  there  accumulations 
of  thousands  or  hundreds  of  thousands  of  tons  of  ore  occur  along  the  line.  Frequently  the 
band  is  lost  on  the  surface,  but  from  point  to  point  a  gossan  hill  projects  where  more  or  less 
gabbro  and  ore  can  be  found,  suggesting  an  underground  connection.  The  causes  that  deter- 
mine the  position  of  an  ore  body  are  not  always  clear  Some  occur  at  the  point  where  the  bay 
narrows,  as  at  the  Lady  Macdonald  or  Victoria  mines  ;  others  at  the  end  of  a  continuous  band 
of  gabbro,  as  at  Xo.  2  mine  near  Copper  Cliff,  and  still  others  as  separate  outcrops  like  the 
Copper  Cliff,  Evans  and  Stobie  mines.  The  ore  bodies  may  be  supposed  to  occur  where  some 
halt  or  obstruction  in  the  channel  along  which  the  mixture  of  rock  and  ore  was  travelling  gave 
an  opportunity  for  separation  of  the  two  constituents. 

These  ore  bodies  are  often  rudely  cylindrical  or  chimney-shaped,  unlike  the  irregular 
masses  of  the  marginal  tyne  ;  they  are  known  to  have  a  considerable  vertical  extension,  one 
having  been  worked  down  to  937  feet  ;  and  they  are  not  usually  so  much  inclined  from  the 
vertical  as  the  other  type.  They  include  the  richest  known  mine  and  also  the  one  that  has 
produced  the  largest  amount  of  ore. 

Where  a  bay-like  projection  of  the  main  range  has  no  outlet  we  may  expect  to  find  a  large 
ore  body  of  the  first  type  ;  where  the  bay  sends  off  a  projection  the  ore  that  would  have 
ccumulated  marginally  is  distributed  irregularly  along  a  line  that  may  reach  two  miles  or  more 
from  its  starting  point.  Occasionally  the  point  of  departure  from  the  main  range  of  an  offset 
line  of  ore  deposits  is  not  known,  e.'/.,  the  Frood-Stobie  range,  but  the  presence  of  a  band  of 
later  granite  between  the  main  range  and  the  offset  probably  accounts  for  the  break  of  con- 
tinuity here. 

As  the  relation  between  ore  and  rock  is  much  the  same  in  offset  deposits  as  in  marginal 
deposits,  we  may  conclude  that  they  were  formed  in  much  the  same  way,  by  the  more  or  less 
complete  separation  of  the  two  fluids  while  still  in  a  state  of  fusion.  Most  of  the  offset 
deposits  show  the  same  fading  out  into  barren  rock,  the  same  inclusions  of  country  rock, 
etc.,  which  in  the  marginal  deposits  prove  the  igneous  origin  of  the  ores. 

There  are  however  undoubted  proofs  of  the  secondary  origin  from  solution  of  considerable 
portions  of  the  ore  at  most  of  the  mines  of  this  type.     At  the  Copper  Cliff  we  find  bands  of 
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quartz  or  carbonates  with  ore  along  the  sides  of  dikes  later  in  age  than  the  main  body  of  the 
ore,  showing  that  a  redistribution  of  materials  by  circulating  water  has  taken  place  ;  but  in 
general  the  evidence  goes  to  show  that  this  action  has  been  less  important  in  the  production  of 
ore  bodies  than  the  original  segregation  from  the  molten  magma. 

The  gossan  band  on  which  the  Worthington  mine  is  found,  should  be  briefly  referred  t  i  as 
indicating  a  transition  to  the  rather  unimportant  third  type  of  deposit,  formed  wholly  by  circu- 
lating water.  At  the  Worthington  the  gabbro  is  reduced  to  a  minimum,  unless  the  actinolite 
rock  accompanying  The  ore  is  its  decomposition  product,  and  the  presence  of  rich  nickel  ores, 
combined  with  arsenic,  is  probably  due  to  the  extensive  action  of  heated  waters,  which  seems  to 
have  produced  a  large  part  of  the  deposit. 

The  only  characteristic  example  of  ordinary  water-formed  vein  deposits  in  the  nickel  region, 
however,  is  the  curious  Vermilion  mine,  where  we  find  quartz,  etc.,  but  no  gabbro,  accompany- 
ing rich  ores  of  nickel  and  copper,  as  well  as  free  gold  and  copper  in  the  upper  parts  of  the 
deposit.  The  close  connection  of  this  type  of  deposit  with  the  off-set  type  is  shown  by  the 
presence  here  as  well  as  at  Victoria  mine,  less  than  a  mile  and  a  half  away,  of  native  gold  and 
sperrylite.  the  rare  arsenide  of  pktinum.  Evidently  the  two  must  have  been  supplied  with 
platinum  from  the  same  source  ;  and  all  transitions  between  ore  deposits  entirely  due  to  plut- 
onic  action,  and  deposits  formed  by  circulating  heated  waters  may  be  supposed  to  exist  in  the 
region. 

The  final  impression  left  is  that  the  marginal  type  of  deposit  is  in  the  main  of  plufmic 
origin,  the  aqueous  work  being  relatively  unimportant  ;  that  in  the  off-set  type  plutonic  is 
generally  more  important  than  aqueous  action,  though  one  example,  that  of  the  Worthington, 
suggests  more  complete  rearrangement  of  the  materials  by  circulating  water  ;  thus  forming  a 
transition  to  ordinary  vein  deposits  wholly  due  to  water  action,  a3  at  the  Vermilion  mine. 

COMPOSITION    OF    THE    ORE    BODIES. 

The  characteristic  ores  of  the  deposits  which  have  been  referred  to  are  few  and  monotonous, 
consisting  as  they  do  essentially  of  pyrrhotite  in  largest  amount,  and  chalcopyrite  in  smaller 
quantities.  The  pyrrhotite  is  always  nickeliferous,  though  in  varying  degrees,  and  the  amount 
of  copper  pyiites,  though  quite  variable  also,  is  usually  sufficient  to  provide  nearly  or  quite  as 
much  copper  to  the  matte  as  there  is  nickel.  In  some  mines,  like  the  Copper  Cliff,  the  copper 
decidedly  outweighs  the  nickel,  while  in  others,  like  the  Creighton  and  Blezard,  the  nickel  is 
more  than  double  the  copper.  It  is  found  in  the  Copper  Cliff  mine  that  in  narrow  pa?ts  of  the 
ore  body  copper  pyrites  preponderates,  while  in  broader  ones  the  nickel  contents  are  greater. 
In  most  mines  the  sulphides  are  more  or  hss  mixed  with  silicates,  showing  that  the  separation, 
by  whatever  means  it  was  effected,  was  incomplete  ;  and  inwards  toward  the  main  body  of 
norite  or  gabbro  the  sulphides  gradually  diminish.  Prof.  Walker  notices  at  the  Murray  mine 
that  the  sulphides  are  coarser-grained  at  a  distance  from  the  contact,  and  finer-grained  as  they 
approach  it,  suggesting  more  rapid  cooling  at  the  contact,  as  in  the.  enclosing  gabbro.  There 
is,  however,  no  doubt  that  parts  of  both  ores  were  deposited  f>om  solution  long  af.er  cooling 
had  advanced  far  enough  for  consolidation  ;  for  we  find  thin  stringers  penetrating  the  fractured 
outer  edge  of  diabase  dikes  which  evidently  occupied  fissures  in  the  already  cold  gabbro  and 
the  associated  sulphide  masses. 

The  pyrrhotite  and  chalcopyrite  having  in  large  part  consolidated  directly  from  the  cooling 
rock,  crystals  of  these  minerals  are  almost  never  found  in  the  ore  deposits.  The  only  crystal 
of  pyrrhotite  which  1  have  heard  of  in  the  district  was  obtained  by  Mr.  G.  R.  Mickle  from  a 
man  working  in  the  Worthington  mine.  Mr.  Mickle  describes  it  thus:  "Theory  talis 
evidently  a  hexagonal  prism  showing  strongly  marked  basal  cleavage  ;  two  of  the  sides  are 
intact  and  portions  of  two  others  remain.     The  dimensions  are   1^  inch  or  32  mm.  by  h  inch 
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or  13  mm. ;  the  weight  26.4  grams  ;  and  an  analysis  of  a  very  small  fragment  from  the  crystal 
gave  2.3  per  cent,  of  nickel.'' 

The  amount  of  sulphur  present  in  the  nickel-bearing  magma  seems  to  have  been  generally 
sufficient  to  satisfy  most  of  the  iron,  nickel  and  copper  in  the  form  of  mono — or  sesqui — sul- 
phides, such  as  pyrrhotite  and  chalcopyrite,  which  contain  35  to  40  per  cent,  of  the  element, 
but  not  sufficient  to  form  much  pyrite,  which  requires  over  53  per  cent.  However  a  small 
amount  of  pyrite  and  also  of  marcasite  has  been  found  by  Professor  Walker  in  massive  pyrr- 
hotite at  the  Murray  mine,  and  Mr.  Culbert  discovered  a  few  small  octahedra  of  pyrite  in  the 
Blue  lake  ore. 

Large  cubical  crystals  of  pyrite  occur  however  in  fissures  with  quartz  and  calcite  at  a  few 
of  the  mines,  such  as  the  Elsie,  but  are  evidently  of  much  later  date  than  the  sulphides  in 
general.     An  assay  of  one  of  the  crystals  from  the  Elsie  mine  showed  no  nickel. 

On  the  other  hand,  there  was  occasionally  not  quite  enough  sulphur  to  satisfy  the  whole 
of  the  three  metals,  and  small  amounts  of  magnetite  are  found  in  some  of  the  deposits,  as  in 
the  ore  from  Levack,  well  formed  octahedra  being  embedded  in  the  pyrrhotite,  showing  that 
the  magnetite  crystallized  first.  The  largest  known  mass  of  magnetite  occurred  at  Clara  Bell 
mine  north  of  Copper  Cliff,  where  according  to  Captain  McAr':nur  about  five  tons  were  found 
completely  enclosed  in  the  sulphides.  This  magnetite  is  readily  attracted  by  the  magnet,  so 
that  it  is  probably  not  highly  titaniferous  ;  and  it  contains  grains  of  pyrrhotite  and  chalcopyrite 
as  well  as  small  portions  of  a  green  silicate. 

Titaniferous  iron  ore  was  found  in  small  quantities  by  Dr.  Walker  in  the  ore  at  the  Murray 
mine,  and  most  of  the  thin  sections  made  from  the  nickeliferous  gabbro  contain  magnetite 
surrounded  by  leucoxene,  showing  that  the  unweathered  mineral  contained  titanium.  Jt  is 
well  known  of  course  that  segregations  of  iron  ore  from  basic  eruptive  rocks  are  usually  titani- 
ferous. 

THE    NICKEL-BEARING    MINERALS. 

The  source  of  the  nickel  in  the  pyrrhotite  has  been  explained  in  various  ways,  some  sup- 
posing that  it  simply  replaces  iron  in  the  compound  ;  others  holding  that  some  other  nickel 
mineral  is  mixed  with  the  pyrrhotite  in  small  quantities,  such  as  millerite,  polydymite  or 
pentlandite.  Probably  all  three  of  these  minerals  occur  ;  though  millerite  has  1  believe  been 
definitely  reported  only  once  from  the  Copper  Cliff  mine,  where  Dr.  Peters  found  it  as  fine 
wire-like  crystals.0'1  Polydymite  was  found  in  Sudbury  ore  by  Chrke  and  Catlett81  in  an 
examination  for  platinum  ;  and  pentlandite  occurs  probably  at  most  of  the  mines  as  small 
patches  enclosed  in  the  pyrrhotite,  good  examples  being  found  at  the  Evans,  Creighton, 
Worthington  and  other  mines,  the  platy  parting  or  cleavage  and  the  brassy  color  distinguishing 
it  from  the  enclosing  pyrrhotite. 

In  1892  Dr.  S.  H.  Emmons  described  three  new  nickel-iron  sulphides  from  the  Sudbury 
region,  folgerite,  whartonite  and  blueite,  with  amounts  of  nickel  running  from  3.70  per  cent. 
in  the  last  to  31.45  in  the  first,  ™  but  later  writers  have  held  that  the  determinations  were 
probably  in  error,  mixtures  of  minerals  having  been  analysed  instead  of  pure  materials,  or  the 
results  of  the  analysis  having  been  wrongly  interpreted.  Prof.  Penfield  considers  the  folgerite 
really  pentlandite,  the  blueite  nickeliferous  pyrite  and  the  whartooite  a  mixture.88  Mr. 
Mickle,  who  has  had  much  experience  in  analysing  the  Sudbury  nickel  ores,  gives  the  following 
account  of  specimens  resembling  the  blueite  as  described  by  Dr.  Emmons  : 

Trans   Am.  fn-<t.  Mining  Engineers,  Vol.  XVIII..  p.  282. 
"Am.  Jour.  8c,  Vol.  XXXVII..  1889,  p.  372. 
^Eng.  Min.  Jour.,  1892,  p    609. 
"Am.  Jour.  Sc,  Vol.  XLV.,  1893,  pp.  VJ 
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"  A  peculiar  grayish-green  bronze-colored,  non-magnetic  mineral,  which  tarnishes  to  a  dull 
bronze,  was  found  by  Mr.  McYittie  on  the  location  where  the  Gertrude,  mine  now  is.  The 
mineral  occurred  massive  with  small  crystal  of  magnetite  and  specks  of  chalcopyrite  dissemin- 
ated through  it  in  a  streak  about  six  inches  wide  adjoining  the  granite.  An  analysis  of  the 
mineral  after  removing  the  magnetite  gave  the  following  results  : 

Found.  Calculated. 

Iron 37.28  per  cent.  41.48  per  cent. 

Sulphur 46.54         "  51.79 

Nickel 5.95         "  6.62         " 

Copper 0.10         "  0.11 

Insol 9.66 

99.53  100.00 

Assuming  the  composition  to  be  Fe  S2,  Ni  S  and  Cu  Fe  S2  : 

41.48  per  cent,  of  iron  requires  47.41  per  cent,  of  sulphur. 
6.62       "         "     nickel     "         3.65 
0.11       "         ;>     copper    "         0.11 

which  agrees  fairly  closely  with  the  amount  of  sulphur   found  in  the  calculated  composition, 
viz. :  51.79  per  cent. 

Polishing  one  side  of  the  specimen  shows  that  the  piece  is  not  homogeneous  but  resembles 
a  porphyry  in  structure,  consisting  of  a  groundmass  with  crystals  imbedded  in  it,  the  crystals 
having  a  more  yellowish  color  than  the  groundmass.  Etching  reveals  a  cellular  structure  in 
the  groundmass  of  alternate  light  and  dark  lines  somewhat  like  the  surface  of  meteoric  iron  or 
certain  steels  when  similarly  treated.  Surrounding  the  crystals  is  always  a  dark  rim.  A  sim- 
ilar peculiar  grayish-green  bronze  mineral  from  Calumet  island,  Ottawa  river,  came  to  my 
notice,  containing  2.64  per  ceut.  of  nickel  ;  also  one  from  the  ninth  level  of  the  Copper  Cliff 
mine,  the  light  colored  mineral  forming  a  band  in  this  case.  In  the  examples  at  hand  it  does 
not  seem  possible  to  separate  the  different  components  in  order  to  analyse  each  separately. 
Emmens'  blueite  *°  with  a  probable  composition  of  3.70  per  cent,  of  nickel,  41.01  of  iron  and 
55.29  of  sulphur  agrees  in  description  with  the  mixed  sulphides  just  referred  to.  The  percent- 
age of  nickel  no  doubt  varies  according  to  the  relative  amounts  of  crystals  and  groundmass." 

The  fixing  of  the  real  mineral  which  contains  the  nickel  may  have  an  important  economic 
bearing,  since  pyrrhotite  is  rather  strongly  magnetic  and  the  other  minerals  mentioned  are  not 
so,  giving  a  possibility  of  magnetic  separation  of  the  valuable  from  the  useless  part  of  the  ore. 
Experiments  carried  out  by  Dr.  Barlow  and  also  by  Mr.  0.  W.  Dickson  show  that  if  the  pul- 
verization is  fine  enough  a  very  considerable,  though  not  complete,  separation  may  be  effected 
magnetically,  and  the  latter  shows  that  the  non-magnetic  portion  has  the  composition  of  pent- 
landite 41.  As  there  is  some  nickel  retained  in  the  magnetic  portion  it  may  be  supposed  that 
the  mixture  of  pentlandite  with  pyrrhotite  is  very  intimate.  It  is,  however,  possible  that  in 
some  cases  the  nickel  is  actually  contained  in  the  pyrrhotite  ;  for  the  crystal  referred  to  before, 
showing  no  hint  of  pentlandite,  contains  about  the  usual  amount  of  the  metal. 

SILVER,     PLATINUM,    GOLD,    COBALT. 

The  only  sulphide  mineral  in  addition  to  the  iron,  nickel  and  copper  compounds  just 
mentioned  is  apparently  galena,  which  occurs  in  small  amounts  as  narrow  seams  with  a  little 
quartz  in  ore  at  the  thirteenth  level  of  the  Copper  Cliff*  mine,  and  also  in  the  rock  on  the  dump. 
The  galena  may  account  for  part  of  the  silver  shown  in  assays  of  matte,  the  re9t  being  con- 
tained in  the  copper  pyrites.     Galena  is  repotted  from  the  Worthington  also. 

Arsenical  nickel  minerals  are  found  in  considerable  quantities  at  the  same  mine,  where 
nickelite  and  gersdortfite  are  often  associated  with  the  pyrrhotite.  The  most  interesting  of  the 
minerals  containing  arsenic  is,  however,  the  di-arsenide  of  platinum,  named  by  Penheld  and 
Wells  sperrylite.  42     It  occurs  as  minute  shining  crystals   isomorphou3   with    pyrite,  and  was 

l*  Juur.  Am.  Chem    8oc,  Vol.  14,  No.  7;  reprinted  in  Eur.  Mines  Rep.,  1892. 

41  Eng.  Min.  Jour.,  1902,  (73)  p.  660. 

*a  Am.  Jour.  Sc,  XXXVII,  1889,  ;  p.  <>7  71. 
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first  obtained  from  the  gossan  of  the  Vermilion  mine,  but  afterwards  from  the  McConnell  prop- 
erty (now  the  Victoria  mine)  a  mile  or  two  distant.  4S  It  may  be  panned  along  with  gold  from 
the  gossan  of  both  these  mines,  and  an  investigation  of  the  Litter  locality  by  Mr.  Mickle  in 
1897  showed  that  it  was  generally  distributed  through  not  only  the  g03san  but  also  the  solid 
ore,  his  assays  demonstrating  that  the  platinum  is  associated  with  the  copper  rather  than  the 
nickel  ores,  though  some  is  found  in  the  latter  also.  The  average  of  six  samples  of  solid  ore 
gave  a  trifle  over  3  dwt.  of  platinum  and  a  little  gold  per  ton,  while  pyrrhotite  with 
little  copper  pyrites  gave  considerably  less  than  the  average,  and  one  example  of  ore  with  much 
chalcopyrite  gave  7  dwt.  12  gr.  of  platinum  and  a  trace  of  gold.  His  highest  assay  showed  1 
oz.  3  dwt.  of  platinum  and  3  dwt.  of  gold  from  decomposed  ore  resting  on  the  solid  ore. 

These  results  suggest  an  appreciable  increase  in  the  value  of  the  matte  from  Victoria  mine 
as  compared  with  the  other  mines  of  the  district  where  the  amount  of  gold  and  platinum  in  the 
ore  seems  to  be  much  less,  since  these  metals  and  also  the  silver  are  concentrated  along  with 
the  nickel  and  copper  in  the  matte,  and  should  be  recoverable.  It  is  of  interest  to  see  that  Mr. 
Dickson  found  quite  a  large  number  of  sperrylite  crystals  in  almost  pure  chalcopyrite  from  the 
Victoria  mine,  but  not  in  the  other  Sudbury  ores  examined.44 

Dr.  Walker's  analysis  of  Manhes  matte  from  the  Murray  ..i:ne  shows  only  about  3  dwt.  4 
gr.  per  ton  of  platinum  metals,  which  is  equal  to  perhaps  1-15  as  much  in  the  ore,  or  about  5 
gr.45 

The  Bessemer  matte  from  Copper  Cliff  seems  to  contain  a  higher  percentage,  equal  to 
about  15  gr.  per  ton  of  ore,  but  much  below  the  results  from  Victoria  mine. 

The  question  of  the  source  and  amount  of  the  platinum  metals  in  the  Sudbury  ores  has 
been  investigated  by  several  writers  since  Penfield  and  Wells  discovered  sperrylite.  Dr.  Walker 
discusses  it  in  1896  in  the  article  previously  referred  to,  and  Mr.  Dickson  in  1903,  while  Vogt 
compares  the  ores  of  Canada  and  Xorway  in  this  respect  in  1902,  46  all  agreeing  that  the  plat- 
inum is  chiefly  or  wholly  found  with  the  copper  ores.  On  the  other  hand  Clarke  and  Catlett 
found  platinum  in  polydymite  from  Copper  Cliff,  containing  only  .62  percent,  of  copper,4,  the 
amount  running  from  1.8  to  7  oz.  per  ton,  which  would  make  the  polydymite  richer  than  the 
copper  ores  of  the  Victoria  mine. 

The  source  of  the  cobalt  found  in  assays  of  Sudbury  matte,  and  reported  for  three  years  in 
the  returns  from  certain  mines,  is  no  doubt  the  same  as  that  of  the  nickel,  the  two  metals 
being  close  relatives  and  usually  associated  in  basic  rocks  and  in  mete  rites.  No  rich  cobalt 
ores  have  been  reported  from  the  Sudbury  district,  perhaps  because  there  has  been  little 
secondary  rearrangement  of  the  materials  of  the  ore. 

In  concluding  this  brief  account  of  the  rarer  minerals  and  elements  Vogt's  results,  cited 
before,  may  be  quoted.  He  finds  little  silver  or  other  precious  metals  in  the  richer  nickel 
ores;  but  a  comparatively  much  larger  amount  in  the  mixed  ores  and  copper  pyrites.  His  table 
comparing  the  contents  of  Canadian  and  Norwegian  bessemer  mattes  is  as  follows,  the  analysis 
from  the  Murray  mine  being  Dr.  Walker's,  referred  to  on  a  former  page  : 


Murray  Mine 

Copper  Cliff 

Ringerike 

?>vjp,   Nor. 

Oobalt 

|          48.82 

25  92 

2  94 

22.50 

43.36 

0.30 

13.76 

51.16 

1  '.IS 

16.41 
L0.87 
19.58 

41.50 

0  97 

23.60 

(13) 
(20) 

"  Bur.  Mines,  1897,  pp.  141-2. 

44  Am.  Jour.  Sc.  Vol.  XV.,  1903,  p.  138. 

«  Ibid.,  Vol.  I,  1896,  p.  112. 

"  Zeitscb.  f.  prakt.  Geol.,  Heft  8,  X  Jahr^ang,  1902,  pp.  258-26J! 

47  Am.  Jour.  Sc,  Vol.  XXXVII,  1889,  p.  374. 
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Prof.  Vogt  states  that  the  proportion  of  the  metals  is  one  part  eold  to  120  of  silver,  one  of 
platinum  to  30  of  silver,  one  of  silver  to  5000  of  nickel,  and  one  of  platinum  to  150,000  of 
nickel.  He  assumes  that  the  platinum  of  the  Norwegian  ores  comes  from  sperrylite  also, 
though  the  mineral  Ins  not  yet  been  fourd  in  them.  Of  late  sperrylite  has  been  obtained  in 
copper  ores  in  the  southern  and  western  States,  so  that  the  mineral  is  no  longer  peculiar  to  the 
Sudbury  district,  but  is  evidently  rather  widely  spread,  though  in  very  minute  quantities. 

V\  ith  the  exception  of  the  oxides  and  silicates  belonging  to  the  original  norite  or  the  pro- 
ducts of  its  alteration,  such  as  actiuolite  or  talc,  very  few  additional  minerals  are  recorded  from 
the  nickel  deposits.  Quartz,  calcite  and  dolomite  or  ankeri'e  occur  as  later  vein  formations  or 
filling  small  vugs.  Fluorite  and  orthoclase  crystals  are  found  in  granite  with  sulphides  at  the 
Creighton  mine,  and  minute  quantities  of  cassiterite  accompany  the  sperrylite  at  the  Vermilion 
mine.     Graphite  shows  as  a  few  scales  in  country  rock  on  the  dump  at  Lady  Macdonald  mine. 

If  we  omit  the  small  but  unique  area  including  the  Vermilion,  Victoria  and  Worthington 
mines,  where  the  native  gold  and  copper,  and  the  arsenical  compounds  occur,  the  district  as  a 
whole  is  singularly  monotonous  and  uninteresting  in  its  minerals  for  so  important  a  mining 
region. 

It  is  of  interest  to  mention  that  the  rare  substance  cubanite  (Cu  Fe2  S4)  has  been  found 
by  David  H.  Browne  in  the  roast  heaps  as  one  of  the  products  of  the  roasting  process,  though 
it  is  not  known  to  occur  in  the  unroasted  ore. 


Development  of  Mixing  in  the  District. 

Though  nickel  and  copper  were  discovered  in  the  Sudbury  district  in  1856  by  Murray  at 
what  is  now  the  Creighton  mine,  undoubtedly  the  most  productive  existing  nickel  mine.4"  no 
importance  was  attached  to  this  occurrence  as  long  as  the  region  was  inaccessible  except  by 
canoes  ;  and  the  history  of  mining  in  the  district  dates  from  the  construction  of  the  Canadian 
Pacific  railway  in  1882,  when  the  ore  deposit  later  called  the  Murray  mine  was  disclosed.  In 
1883,  the  ore  bodies  of  what  are  now  the  Stobie  and  Copper  Cliff  mines  were  found,  but  at 
first  they  were  taken  up  for  their  opper  contents,  and  it  was  only  three  or  four  years 
later,  after  a  thousand  tons  of  the  Copper  Cliff  ore  had  been  sent  away  fur  treatment,  that  its 
value  as  an  ore  of  nickel  was  established.49 


THE    CANADIAN    COPPER    COMPANY. 

The  history  of  mining  in  the  region  is  largely  that  of  the  Canadian  Copper  Company, 
which  was  organised  in  1886  and  has  continued  its  operations  ever  since  until  about  a  year  a^<> 
it  was  merged  into  the  International  Nickel  Company.  During  the  first  16  year3  this  com- 
pany drew  almost  all  its  ore  from  three  important  mines,  the  Copper  Cliff,  the  Evans,  and  the 
Stobie. 

*8  Geol.  Sur.  Can.,  1856,  p   189. 

49  The  main  so'irc^s  of  the  materials  for  this  historical  sketch  are  the  statements  of  Dr.  Bell,  Dr. 
Peters.  Capt.  McArihur  ard  ovl.e'?  who  have  worked  in  the  region,  a-  contained  in  the  Repirt  of  the 
Royal  Commission  on  the  Mineral  Resources  of  Ontario  and  the  Annual  Reports  of  the  Burr-au  <>f  Mine- 
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The  first  shipments  of  ore  were  from  the  surface  opening  at  the  Copper  Cliff  in  1886,  but 
soon  after  the  Evans  and  Stobie  mines  were  producing  also,  and  these  three  were  worked 
almost  continuously  till  1899,  when  the  Evans  was  shut  down.  The  first  ore  taken  from  the 
Copper  Cliff  is  said  to  have  contained  15  to  20  per  cent,  of  copper,  the  ore  having  been  enriched 
in  copper  above  the  water  level,  below  which  it  gradually  ran  down  to  about  8  or  10  per  cent, 
of  copper  and  nickel,  which  it  has  retained  to  a  depth  of  nearly  1,000  feet.  It  is  much  the 
richest  of  the  large  mines,  and  is  not  yet  exhausted  ;  workings  below  the  thirteenth  level 
showing  a  continuation  of  the  deposit,  with  unusually  rich  nickel  ore. 

The  Evans  mine  was  worked  mainly  as  an  open  pit,  and  with  the  exception  of  two  idle 
years  furnished  ore  from  the  beginning  of  mining  operations  till  1899  ;  and  the  Stobie  mine 
produced  ore  with  the  exception  of  one  year  from  its  opening  till  1901  when  it  was  closed 
down,  after  supplying  the  largest  amount  furnished  by  any  mine  in  the  region.  The  ore  was 
of  special  value  as  it  consisted  largely  of  solid  sulphides  with  little  enclosed  rock  matter,  and 
was  useful  in  fluxing  the  richer  but  more  silicious  ores  of  the  other  mines. 

In  1898  two  new  mines  became  producers,  No.  1,  near  what  is  now  the  Orford  refinery, 
southwest  of  Copper  Cliff,  and  No.  2,  north  of  the  Copper  Cliff ;  the  former  providing  rich  ore 
for  a  year,  and  the  latter  average  ore,  but  in  much  larger  quantity. 

In  1899  and  the  two  following  years,  mines  No.  4  and  J,  northwest  of  No.  2,  provided 
some  ore  ;  and  in  1900  No.  3.  often  known  as  the  Frood  mine,  began  to  supply  considerable 
quantities  of  ore  containing  some  intermixed  rock,  making  it  a  profitable  flux  for  the  solid 
pyrrhotite  and  ch^lcopyrite  of  the  Creighton  mine,  which  became  an  important  producer  in 
1901  and  still  more  so  in  the  following  year.  For  some  time  last  summer,  17,000  tons  of  rich 
ore  were  raised  per  month  from  the  Creighton,  making  it  much  the  most  prominent  mine  of 
the  district.  As  its  ore  is  high  grade,  and  can  be  mined  on  a  large  scale  in  an  open  pit,  it  is 
evident  that  the  prospects  of  this  mine  are  most  favorable.  The  opening  of  this  great  mine 
has  no  doubt  been  one  factor  leading  to  the  closing  down  of  other  mines  belonging  to  the  com- 
pany, still  unexhausted  but  more  difficult  to  work  and  providing  lower  grade  ore. 

The  complex  metallurgy  of  ^hese  nickel  ores  need  not  be  treated  at  length  in  this  report, 
but  in  an  appendix  an  account  of  the  practice  at  Copper  Cliff  is  given  by  Captain  Mc Arthur,  so 
long  in  charge  of  the  smelters. 

As  is  well  known,  the  ore  is  roasted  in  large  heaps  in  the  open  air  until  not  more  than 
about  7  per  cent,  of  sulphur  remains.  The  roasted  ore  is  smelted  in  water-jacket  furnaces 
to  nickel-copper  matte,  which  may  contain  from  25  to  40  per  cent,  of  nickel  and  copper,  and 
which  has  usually  been  shipped  to  the  United  States  for  further  treatment.  Portions  of  it, 
however,  have  been  bessemerized  to  a  matte  containing  80  per  cent,  of  the  metale,  and  within 
the  last  year  or  two  the  standard  matte  has  been  re-roasted  and  smelted  to  a  high-grade  matte 
in  ordinary  furnaces  in  che  Or'ord  refinery. 

The  old  smelter  and  roast  beds  were  to  the  east  of  the  mine  and  the  village  which  s»r- 
rounded  it,  but  a  new  smelter  is  now  at  work  near  No.  2  mine,  and  more  than  a  mile  of  roast 
heaps  has  been  put  in  operation  to  the  north  of  the  new  smelter. 

The  sulphur  dioxide  rising  from  the  roast  heaps  has  destroyed  most  of  the  vegetation  for  a 
mile  or  two  around  and  has  injuriously  aflected  the  more  sensitive  plants  as  far  as  Sudbury, 
three  miles  to  the  east.  The  destruction  near  the  roast  beds  is  complete,  so  that  scarcely  a 
green  thing  survives  and  the  swampy  flats  have  been  turned  into  deserts  with  white  or  -ray  or 
brown  stumps  of  the  tr,es  once  growing  there.  The  unpainted  houses  have  taken  on  a  curious 
brown  tin-e,  and  certain  colors  of  the  painted  houses  have  suffered.  Telegraph  and  fence 
wires  are  rapidly  corroded  and  have  to  be  frequently  replaced.  The  fumes,  being  free  from 
arsenic,  seem  to  have  no  ill  effect  on  men  or  animals,  however,  the  numerous  school  children, 
for  example,  looking  plump  and  rosy. 
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The  tree  which  withstands  the  sulphur  dioxide  the  best  is  the  maple,  and  this  may  often 
be  found  green  when  all  the  other  trees  are  reduced  to  bare  skeletons. 

The  other  waste  product  of  the  treatment  of  the  ores  is  slag,  mainly  a  black  silicate  of 
iron,  which  is  granulated  and  removed  by  pouring  into  a  stream  of  water.  The  granulated 
slag  has  no  binding  power  and  is  not  well  adapted  ;or  road  making,  but  answers  admirably  for 
railway  ballast,  so  that  thousands  of  tons  of  it  are  loaded  with  a  steam  shovel  on  flat  cars  and 
removed  by  the  railways.  The  slag  is  much  heavier  than  ordinary  ballast,  holds  the  ties  well, 
and  is  almost  dustless,  according  to  railway  men  who  have  used  it.  Many  miles  of  track  on 
the  Canadian  Pacific  main  line  and  "Soo"  branch,  and  also  on  the  Manitoulin  and  North 
Shore  railway  are  ballasted  with  this  material. 

The  Copper  Cliff  roast  beds  have  contained  on  the  average  for  the  last  two  or  three  years 
from  100,000  to  120.000  tons  of  ore,  but  in  1902  this  had  increased  to  150,000  tons,  apparently 
as  a  result  of  the  rapid  development  of  the  Creighton  mine. 

Though  the  Canadian  Copper  Company  has  been  assailed  in  various  quarters,  it  is  only  fair 
to  state  that  it  has  carried  on  its  work  in  a  business-like  if  somewhat  conservative  way,  and 
has  demonstrated  the  great  importance  of  the  Sudbury  nickel  district.  If  good  returns  have 
been  reaped  in  the  last  few  years,  this  is  not  an  unfair  reward  for  its  pertinacity  in  the 
earlier  years  when  dividends  are  said  to  have  been  lacking. 

H.    H.    VIVIAN  AND  COMPANY. 

The  Murray  mine  is  said  to  have  been  discovered  in  a  railway  cutting  when  the  Canadian 
Pacific  railway  was  under  construction,  and  was  taken  up  as  a  copper  mine  in  1882,  thus 
slightly  antedating  the  Copper  Cliff  and  Stobie  mines.  It  passed  into  the  hands  of  the  famous 
Welsh  metallurgical  company,  the  Vivians,  who  began  to  work  it  in  1889  and  continued  to  do 
so  with  one  or  two  short  interruptions  tdl  1894,  treating  the  ore  in  the  usual  way  by  roasting 
in  heaps,  smelting  in  water  jacketed  furnaces  to  a  low  grade  matte,  and  bessemerizing  this  to  a 
high  grade  matte  containing  about  70  per  cent,  of  copper  and  nickel.  This  was  shipped  to 
Swansea,  Wales,  for  final  treatment.  The  Manhes  converter  was  first  used  in  the  concentra- 
tion of  nickel  matte  at  the  Murray  smelter. 

Since  1894  the  mine  has  remained  closed  down,  but  5,000  or  6,000  tons  of  roasted  ore 
were  smelted  in  1896,  the  matte  being  sent  to  the  Whartons  of  New  Jersey. 

The  ore  is  said  to  have  contained  35  per  cent,  of  iron,  23  per  cent,  of  sulphur,  2  per  cent, 
of  nickel,  0.8  per  cent,  of  copper  and  about  40  per  cent,  of  matrix.  The  pure  sulphides  aver- 
aged 3.6  to  3.75  of  nickel  with  nearly  one-hilf  as  much  copper. 

THE  DOMINION  MINERAL  COMPANY. 

The  Dominion  Mineral  Company  owned  and  worked  for  some  time  the  Blezard  mine,  a 
mile  north  of  the  Stobie,  and  the  Worthington  at  the  station  of  the  same  name  on  the  "  Soo" 
branch,  about  25  miles  southwest  of  Sudbury.  The  former  mine  was  opened  up  in  1889,  and 
in  the  following  year  the  Inspector  of  Mines  states  that  50,000  tons  of  ore  had  been  raised.  A 
melter  was  constructed  and  the  ore,  after  being  roasted  in  heaps,  was  smelted  in  Herreshoff 
furnaces  to  a  matte  averaging  27  per  cent,  nickel  and  12^  per  cent,  copper,  which  was 
marketed  without  bessemerizing.  The  ore  from  the  Worthington  mine  which  was  opened 
shortly  after  was  partly  rich  enough  in  nickel  to  be  shipped  direct  to  market,  while  the  rest 
was  smelted  with  the  Blezard  ores.      In  18^3  the  mines  were  shut  down. 

Mr.  Robert  McBride,  who  was  in  charge  of  the  Biezard  mine  in  1892,  says  that  for  about 
a  year  and  a  half  under  his  management  the  mine  produce!  3,000  tons  of  ore  per  month,  but 
he  was  unable  to  estimate  the  amount  raised  before  that.  However  ir.  seems  probable  that 
more  than  100,000  tons  had  been  raised  before  the  mine  was  closed.     The  ore  is  said  to  have 
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contained  5  to  7  per  cent,  of  nickel  and  copper,  the  nickel  being  more  than  double  the  copper 
in  amount,  and  apparently  rivaling  that  of  the  Creighton  in  richness. 

The  Worthington  mine  has  produced  the  richest  nickel  ore  in  the  district,  small  shipments 
running  it  is  said  from  8  per  cent,  of  nickel  upwards,  and  specimens  of  nickelite  which  occur 
there  reach  43  or  44  per  cent.  The  total  amount  of  <>re  mined  up  to  the  present  is  however 
small,  being  estimated  at  only  25,000  tons. 

THE    MOND    NICKEL    COMPANY. 

The  only  other  mine  worked  on  a  large  scale  up  to  the  present  is  the  Victoria,  formerly  the 
McConnell  mine  purchased  in  1899  by  Dr.  Ludwig  Mond,  the  inventor  of  the  interesting  car- 
bon monoxide  process  of  separating  metallic  nickel  from  copper,  etc.  In  1901  it  began  to  pro- 
duce ore,  under  the  management  of  Mr.  H.  W.  Hixon,  and  a  smelter  was  erected  near  the 
"  Soo  "  line  of  the  C.  P.  railway.  At  first  the  ore  was  roasted  near  the  village  on  the  railway, 
being  transported  11,000  feet  by  an  aerial  tramway,  but  afterward  the  roast  beds  were  removed 
to  a  point  about  halfway  to  the  mine,  and  the  vegetation,  partly  destroyed  near  the  village,  is 
beginning  to  revive  again. 

The  roasted  ore  is  smelted  in  much  the  usual  way  to  a  low-glade  matte,  which  is  run  into  bes- 
semer  converters  and  blown  until  a  matte  of  about  80  per  cent,  of  nickel  and  copper  is  pro- 
duced. This  is  shipped  to  the  Mond  nickel  refinery  at  Clydach,  Wales.  The  works  are  the 
most  modern  and  complete  in  the  district. 

THE    LAKE    SUPERIOR    POWER    COMPANY. 

The  Lake  Superior  Power  Company  has  opened  up  two  mines  on  the  main  nickel  range, 
the  Gertrude  about  two  miles  west  of  the  Creighton,  and  the  Elsie  just  west  of  the  Murray 
mine.  Their  work  began  in  1899  with  the  Gertrude  mine,  wlich  at  that  time  showed  pyrrho- 
tite  with  very  little  chalcopyrite  ;  and  it  was  intended  to  use  this  ore  for  the  production  of  the 
sulphur  dioxide  required  in  making  sulphite  pulp  at  Sault  Ste.  Marie  ;  the  roasted  ore 
being  afterwards  electrically  smelted  to  ferro-nickel.  A  considerable  amount  of  copper  pyrites 
was  encountered  later,  and  at  present  most  of  the  ore  of  the  Gertrude  and  a'.so  of  the  Elsie 
mine  is  treated  according  to  the  methods  usual  in  the  district. 

Roast  beds  have  been  prepared  at  Gertrude,  where  the  ore  from  Elsie  mine  is  treated 
also  ;  and  the  roasted  ore  is  smelted  to  matte  in  water-jacketed  furnaces,  and  bessemerized  to 
high-gradri  matte. 

The  Elsie  mine  has  produced  33,835  tons  of  ore  and  the  Gertrude  16,000. 

Several  other  properties  in  the  district  have  been  more  or  less  developed,  and  attempts 
have  been  made  to  treat  the  ores  by  new  methods,  but  up  to  the  present  none  of  them  have 
been  put  into  operation  on  a  large  scale.  There  are  but  three  companies  now  producing  matte, 
the  International  Xickel  Company,  the  Mond  Nickel  Company  and  the  Lake  Superior  Power 
Company. 

From  the  statistics  as  published  by  the  Bureau  of  Mines  it  appears  that  the  average  contents 
of  nickel  and  copper  in  the  matte  have  slightly  fallen  off  since  the  earlier  years,  the  average  for 
the  whole  time  being  2.174  per  cent,  of  nickel  and  2.146  per  cent,  of  copper.  In  1901  the  per- 
centages are  1.641  for  nickel  and  1.552  for  copper,  but  rose  in  1902  to  2.54  for  nickel  and  1.74 
for  copper.  The  amount  of  the  two  metals  lost  by  leaching  during  the  heap  roasting  process  is 
not  known,  but  can  hardly  bj  negligible,  for  the  ditches  near  the  roast  heaps  have  their  water 
deeply  colored  after  rains  ;  nor  have  I  any  accurate  data  as  to  the  percentage  of  nickel  and 
copper  passing  into  the  slag  in  smelting  ;  but  the  shrinkage  in  the  amount  of  the  two  metals 
during  treatment  seems  to  be  very  serious.     Estimates  of  the  average  contents  of  the  ore 
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mined  in  the  district  as  a  whole,  using  the  best  authorities  available,  give  not  less  than  2.6  or 
2.7  per  cent,  of  nickel  and  2.5  per  cent,  of  copper  ;  which  would  imply  a  loss  of  nearly  a 
ijuarter  of  the  more  important  of  the  two  metals.  We  may  expect  in  the  immediate  future  a 
rise  in  the  percentage  of  metals  in  the  matte,  due  to  the  energetic  working  of  the  rich  Creighton 
mine,  whose  ore  is  said  to  run  over  6  per  cent,  of  nickel  and  copper  combined. 

Up  to  the  present  seven  or  eight  of  the  Sudbury  mines  have  produced  over  100,000  tons 
of  ore,  four  have  produoed  more  than  200,000  tons  and  one  more  than  400,000  ;  so  that  in 
magnitude  few  other  Canadian  mines  can  be  compared  with  them.  Although  several  of  the 
'arger  mines  are  now  closed  down,  there  is  reason  to  believe  that  almost  if  not  quite  all  of 
them  still  have  large  reserves  of  workable  ore. 

In  all  a  total  of  over  1,800,000  tons  of  ore  have  been  mined  in  the  district,  the  sulphides 
making  up  from  55  to  90  per  cent,  of  the  whole,  the  remainder  being  intermixed  rock,  chiefly 
norite,  which  however  serves  as  a  flux  for  the  sulphides. 

PRODUCTION    OF    NICKEL    AND    COPPER    ORES. 


Ore 

Nickel 

Copper                               Cobalt 

Tons 

Tons 

Tons 

Value 

Tons 

Value     'to's' 

Value 

Year. 

raised. 

smelted. 

Ni. 

Ni.  % 

$ 

Cu. 

Cu.  % 

$ 

Co. 

Co.% 

$ 

Before 

1890.... 

100,000 

1890. . . . 

130,278 

59,329 

1891.... 

85  790 

71,480 

1892.... 

72,349 

61,924 

2,082 

3.36 

593,902 

1,936 

3.19 

234,135 

Si 

.1007 

3,713 

1893... 

64,043 

63,944 

1,653 

2.21 

45*.  702 

1,431 

2.38 

115,200 

19 

.0800 

9,400 

1894. . . . 

112,037 

87,916 

2,570£ 

2  92 

612,724 

2,748 

3.14 

195,750 

3* 

.0721 

1,500 

1895. . . . 

75,439 

86,546 

2,3  5| 

2  67 

404,861 

2,365$ 

2.73 

160,913 

1896... 

109,097 

73,505 

1,948£ 

2.67 

357,000 

1,868 

2.54 

130,660 

1897.... 

93,155 

96.094 

1,999 

2  08 

359,651 

2,750 

2.86 

200,067 

1893. . . . 

123, 92C 

121,924 

2,783| 

2.28 

514.220 

4,186g 

3.43 

268,080 

1899. . . . 

203,118 

171,230 

2,872 

167 

526,104 

2,834 

1.68 

176,236 

1900.... 

216.695 

211,960 

3  540 

1.67 

756,626 

3,364 

1.58 

319,681 

11-01. . . . 

336,945 

270,380 

4,441 

1.64 

1,859,970 

4,197 

1.55 

589,080 

1902. . . . 

269,538 

233,388 

5,945 
32,150^ 

2.54 
2.174 

2,210,961 
S.641,661 
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From  the  figures  given  above  it  will  be  seen  that  the  total  ore  reported  as  mined  surpassed 
the  amount  reported  as  smelted  by  372,784  tons,  part  of  which  no  doubt  represents  ore  on  the 
roast  beds,  of  which  the  Canadian  Copper  Company  alone  account  for  about  150,000  tons. 
224,000  tons  seems,  however,  a  large  amount  to  allow  for  ore  in  stock  and  on  the  roast  beds  at 
the  Victoria  and  Gertrude  mines.  The  100,000  to;;s  given  as  mined  before  1890  is  an  estimate 
for  the  Canadian  Copper  Company's  mines,  and  should  probably  be  somewhat  increased  to  allow 
far  ore  taken  out  of  the  Murray  ana  Blezard  mines  before  that  date. 

Of  the  totals  given  three-fourths  or  four-fifths  of  the  ore  must  be  credited  to  the  Canadian 
Copper  Company,  and  probably  more  than  four-fifths  of  the  nickel  and  copper,  since  their  ores 
average  higher  than  the  others.  Only  one  company  gave  returns  for  cobalt,  and  those  were 
only  for  three  years. 

While  the  International  Nickel  Company  controls  most  of  the  largest  developed  mines  in 
the  district,  and  up  to  the  present  has  produced  probably  at  least  three-fourths  of  the  ore,  it 
should  not  be  assumed  that  all  the  important  deposits  are  in  its  hands,  or  in  those  of  the 
Mond  or  Lake  Superior  Power  Company  ;  for  there  has  been  no  developmant  work  of  import- 
ance done  on  the  northern  range  owing  to  the  lack  of  a  railway,  though  several  large  outcrops 
of  gossan  are  known  to  exist  there,  and  in  the  drift-covered  areas  ore  deposits   of   value   may 
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yet  be  found  by  means  of  the  dip  needle.  The  most  elaborate  magnetic  survey  work  in  the 
region  has  been  done  by  Mr.  Nystrom,  a  Swedish  mining  engineer,  for  Dr.  Mond,  but  official 
reports  of  the  results  of  his  work  are  not  available. 

A  considerable  area  of  the  drift-covered  tract  between  Sudbury  and  Blue  lake  has  been 
covered  by  a  magnetic  survey  carried  out  for  Mr.  Edison,  and  Mr.  Kay  has  done  some  work  of 
the  kind  for  the  Clergues,  but  how  successful  their  results  have  been  is  not  definitely  known, 
and  no  reports  of  large  discoveries  made  in  this  way  have  reached  the  public.  It  is  understood 
that  some  of  the  ore  bodies  located  by  Mr.  Edison's  party  will  be  explored  with  the  diamond 
drill  during;  the  coming  summer. 


Stratigraphical  and  Petrographical  Notes. 

In  the  introductory  chapters  of  this  report  the  more  prominent  sedimentary  and  eruptive 
rocks  were  briefly  referred  to,  and  it  is  not  the  intention  to  take  them  up  now  in  detail,  but  to 
describe  the  general  field  relationships  and  the  microscopic  characters  of  the  more  important 
rocks  which  it  was  necessary  to  study  in  working  out  the  ore  deposits  and  their  surroundings. 
It  is  expected  that  a  more  detailed  account  of  the  Sudbury  rocks  will  be  given  in  Dr.  Barlow's 
forthcoming  report  on  the  region. 

The  age  relationships  of  the  different  rocks  have  never  been  settled  with  entire  certainty, 
though  all  of  them  are  usually  referred  to  the  Laurentian  and  Huronian,  with  the  exception  of 
the  central  oval  area  of  volcanic  sediments,  slates  and  sandstones,  around  which  the  nickel- 
bearing  eruptive  has  been  traced,  thought  by  Dr.  Bell  to  be  of  Cambrian  age. 

As  the  original  Huronian  rocks  have  been  followed  with  few  breaks  in  continuity  from 
lake  Huron  to  Sudbury,  one  would  naturally  expect  the  classification  adopted  north  of  lake 
Huron  to  apply  at  Sudbury  ;  but  in  reality  the  rocks  of  the  two  regions  stand  rather  far  apart 
in  their  characters.  The  massive  white  quartzites,  jasper  conglomerates  and  limestone  bands  of 
lake  Huron  are  almost  entirely  wanting,  and  on  the  other  hand  arkoses  and  graywackes  are 
more  widely  spread  and  various  schists  are  quite  prevalent.  In  a  general  way  the  Sudbury 
rocks  are  more  highly  metamorphosed  than  those  north  of  lake  Huron,  perhaps  because  the 
band  is  narrow,  often  intersected  with  eruptives,  and  enclosed  on  each  side  by  later  eruptive 
granites  and  gneisses  of  the  Laurentian. 

QUARTZITES    AND    GRAYWACKES. 

Apparently  the  oldest  rocks  near  Sudbury  are  certain  quartzites  or  graywackes  banded 
with  slate,  and  gray  or  flesh-colored  arkoses  ;  the  former  evidently  sandy  and  muddy  sedi- 
ments of  an  ordinary  type  in  the  beginning,  and  still  showing  very  plainly  the  original  stratifi- 
cation, lamination  and  cross  bedding  ;  the  latter  probably  also  water-formed  sediments,  though 
traces  of  sedimentation  are  generally  obscure.  Typical  examples  of  the  two  rocks  are  quite 
different  to  the  eye,  but  there  are  all  grades  of  intermediate  rock  which  often  cannot  be  readily 
assigned  to  one  or  the  other  type.  The  two  rocks  sometimes  however  meet  sharply,  the  arkose 
being  mixed  with  the  graywacke  almost  as  if  it  were  a  felsitic  eruptive,  though  the  appearance 
is  probably  due  to  faulting  and  shearing. 

The  quartzites  and  graywackes  pass  into  one  another,  and  under  the  microscope  both  are 
found  to  consist  mainly  of  quartz  and  chlorite,  or  sometimes  biotite,  the  graywacke  having  also 
some  undefined  dirty  material  between  the  quartz  fragments,  which  are  larger  and  more  irregu- 
lar than  in  the  other  rocks.  A  thin  section  from  the  specimen  figured  to  illustrate  peculiarities 
of  bedding  shows  angular  and  also  well  rounded  quartz  grains  enclosed  in  a  matrix  largely 
chloritic  but  with  some  quartz  and  some  decayed  feldspar.  A  portion  of  the  finer  textured 
19  M. 
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material  showing  on  one  side  of  the  section  is  chiefly  chlorite  with  very  fine  quartz  grains  and 
black  particles,  probably  magnetite.  In  another  slide  sericite  (or  talc  ?)  in  tiny  scales  joins  the 
other  ingredients. 

The  arkoses  are  less  satisfactory  for  study,  since  many  of  the  sections  are  to  such  an  extent 
re-crystallized  as  to  suggest  felsites.  They  are  composed  of  very  fine-grained  quartz,  ortho- 
cla«e,  microcline,  oligoclase  and  biotite,  muscovite  or  hornblende.  In  some  sections  hints  of 
waterworn  grains  appear,  but  in  most  there  is  little  to  show  that  the  rock  is  clastic,  though  the 
field  characters  prove  that  it  is  so.  It  is  probable  that  all  of  the  felsites  described  for  Dr.  Bell 
by  Dr.  G.  H.  Williams  are  really  arkoses50 ;  and  some  of  them,  such  as  that  from  the  Copper 
Cliff  mine,  are  certainly  sedimentary,  though  the  materials  may  have  been  in  part  pyroclastic 
and  so  of  eruptive  origin. 

The  graywackes  and  slaty  quartzites  frequently  contain  secondary  minerals,  especially 
staurolite,  as  if  through  contact  metamorphism  ;  but  the  staurolite  is  now  completely 
rearranged  into  granular  areas  of  quartz  or  a  greenish  scaly  material.  The  crystals  are  usually 
stout  rods  of  a  whiter  color  than  the  enclosing  rock,  and  when  they  are  small  and  thickly 
scattered  the  "rice  rock"  of  the  older  writings  results.  Many  of  these  pseudomorphs  are, 
however,  large  in  size,  even  reaching  several  inches  in  length.  These  white  crystal  forms,  half 
covering  the  gray  surface,  have  a  very  striking  appearance,  and.  though  the  band  of  schist 
containing  them  is  only  narrow,  it  may  be  followed  from  point  to  point  for  two  or  three  miles 
in  a  direction  from  northeast  to  southwest  near  the  Frood  nickel-bearing  offset.  The  crystals 
are  somewhat  rarely  cross-like  twins,  but  their  sections,  with  six  sides,  suggesting  the  rhombic 
system,  leave  no  doubt  that  they  were  originally  staurolite.  The  bands  with  crystals  are  some- 
times cut  at  an  oblique  angle  by  the  schistosity. 

The  gray  tine-grained  gneisses  and  mica  schists  of  the  region  appear  to  be  only  more  com- 
pletely re-crystallized  graywackes  ;  and  it  is  possible,  as  suggested  by  Dr.  Walker,  that  some  of 
the  aray  granitoid  rocks  of  the  region  are  simply  reconstructed  granites  formed  of  the  arkose 
materials. 

A  curious  variety  of  the  graywacke  near  Stobie  mine  contains  quite  large  masses  of  white 
quartz  having  in  cross  section  round  or  crescent-shaped  outlines,  often  like  an  eye  and  eye- 
brow. How  these  quartz  inclusions,  sometimes  three  inches  across,  were  formed,  is  hard  to 
imaeine.  It  is  as  though  a  concave  fracture  allowed  a  rounded  layer  to  rise  and  drift  a  little 
way  from  the  parent  mass,  the  matrix  of  graywacke  being  plastic  enough  to  permit  of  shifting. 
These  eye-like  pebbles  are  found  thinly  scattered  along  a  band  parallel  to  the  one  mentioned  as 
containing  the  large  staurolites. 

Certainly  later  in  age  are  the  graywacke  conglomerates  found  near  Ramsay  lake  and  other 
points.  The  matrix  is  of  rather  coarser  texture  than  the  graywacke  referred  to  above,  and 
shows  less  banding  with  slaty  materials.  Thin  sections  show  a  fine-grained  matrix  of  quartz 
with  biotite  or  chlorite  and  a  little  feldspar  and  magnetite,  through  which  are  scattered  angular 
or  rounded  fragments  of  quartz  of  quite  variable  size,  and  larger  fragments  of  greatly  weather,  d 
rocks.  The  pebbles  and  boulders  include  white  or  red  quartzite  or  arkose  and  banded  slate  or 
quartzite  like  those  described  above,  probably  also  binary  granite  almost  free  from  mica, 
though  the  latter  boulders  may  be  only  re-crystallized  arkose.  More  characterises  conglomer- 
ate, though  in  smaller  quantities,  runs  as  a  narrow  greatly  broken  band  near  Stobie  mines. 
The  pebbles  are  well  rounded  unless  where  drawn  out  by  shearing,  and  consist  of  several  differ- 
ent kinds  of  rock,  including  granite,  quartzite  and  more  than  one  sort  of  green  schist,  as  welj 
as  greenstone.  There  are  bands  crowded  with  pebbles  and  small  boulders  and  others  freer 
from  them,  the  whole  reminding  one  greatly  of  the  upper  Huronian  conglomerate  of  Michipi- 
coton,  though  without  pebbles  of  iron-range  rocks. 

50  Can   Geo.  Sur.,  1890-9 L,  p.  67,  F,  etc. 
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In  addition  to  the  water-formed  conglomerates,  all  bhe  rooks  of  the  district  are  apt  bo  be 
sheared  into  crush  conglomerates,  which  can,  however,  as  a  rule,  be  easily  distinguished  from 
those  formed  by  water. 

OTHER    SEDIMENTARY    ROCKS. 

The  other  sedimentary  rocks  of  the  region  belong  to  Dr.  Hell's  are*  of  supposed  Cambrian, 
occupying  the  ^pace  enclosed  by  the  nickel-bearing  eruptires.  They  include  three  main  types 
of  rock — what  has  been  called  vitrophyre  tuffs,  gray  clayey  sandstones,  and  black  slates.  The 
first  rock  is  dark  gray,  weathering  pal*  gray,  with  many  small  angular  pebbles  of  green,  red  or 
white  rocks.  Thin  sections  show  a  greater  variety  of  ingredients  than  Prof.  Williams  describes 
from  Dr.  Bell's  specimens,  which  seem  to  have  enclosed  mainly  gla  .  tie. ugh  chalce- 

dony, quartz  and  calcite  are  mentioned  also." '  My  sections  show  in  addition  to  the.se  minerals 
masses  of  epidote  and  fragments  of  clear  plagioclase  and  of  hornblende.  The  white  enclosures 
appear  to  be  micro-granites,  or  perhaps  re-arranged  arkoses,  composed  of  quartz,  orthoclase 
and  plagioclase,  sometimes  having  rounded  edges  and  sometimes  angular.  The  glass  sherds,  as 
mentioned  by  Prof.  Williams,  are  now  transformed  either  to  chalcedony  or  serpentine,  suggest- 
ing, apparently,  two  kinds  of  glass,  one  very  acid  and  the  other  very  basic.  I  am  inclined  to 
think  that  this  rock  is  only  partly  pyroelastie,  since  the  pebbles  of  micro-granite  could  hardly 
have  a  volcanic  source. 

Resting  on  the  tuffs  are  dark  gray  sandstones,  or  more  properly  arkoses,  rather  fine- 
grained and  consisting  of  quartz  grains,  decayed  feldspars,  partly  oligoclase,  sonic  biotite  and  a 
little  turbid  filling  material  between  the  grains.  A  slight  beginning  at  re-crystallization  shows 
itself  about  some  of  the  grains,  but  consolidation  has  not  gone  far. 

With  the  dark  gray  arkoses  are  black  carbonaceous  slates  with  good  3laty  cleavages  crossing 
the  planes  of  sedimentation,  composed  of  very  minute  particles  of  quartz,  chlorite,  sericite  or 
talc  and  black  specks,  probably  of  carbon.  These  slates  were  once  bituminous,  and  fissures  in 
them  were  filled  with  liquid  or  plastic  bituminous  substances,  now  changed,  as  in  Balfour  town- 
ship, to  irregular  veins  of  anthraxolite.  5'J  An  analysis  by  Dr.  Ellis  showed  6.8  per  cent,  of 
carben  in  the  slate. 

SCHISTS    AND    GREENSTONES. 

The  older  sedimentary  rocks  previously  described  pass  into  various  pale  colored  acid 
schists,  such  as  mica  schist  and  gneiss,  probably  as  a  result  of  contact  metamorphism  ;  the 
newly  formed  minerals,  especially  mica  and  chlorite,  increasing  in  amount  and  all  evidence  of 
the  clastic  origin  of  the  rock  disappearing.  Good  examples  occur  n  ;ir  the  Frood  mine,  con- 
sisting of  quartz  with  surill  amounts  of  clear  feldspar,  muscovite,  biotite,  chlorite  and  a  little 
magnetite  ;  and  with  no  suggestion  of  water-rounded  grains  in  the  interlocking  minerals,  In 
other  cases,  for  instance  east  of  Stobie  mine,  the  rock  comes  nearer  to  a  gneiss  or  felsite  schist. 

The  most  important  schisfcne  rocks  are  however  dark  green  and  hornblendic,  partly 
very  cleavable  and  partly  rather  massive  in  appearance,  forming  a  northeasterly  and  souths 
westerly  band  along  much  of  the  edge  of  the  main  nickel  range.  They  are  probably  yom 
than  the  quartzite  or  graywackes,  strips  of  which  may  be  enclosed  by  them  ;  but  older  than  the 
nickel-bearing  eruptive  and  probably  than  the  granitoid  gneiss,  though  the  later  granite  cuts 
them. 

The  origin  of  these  schists  and  greenstones  is  not  very  clear,  but  many  of  them  seem  to  be 
greatly  weathered  and  sheared  basic  eru]  there  are  probably  of  pyroclastic  origin  or  a 

mixture  of  bombs  and  finer  materials  with   lava  flows,  all   greatly  rolled  out.      Some  very  silici- 
ous  varieties  may  however  be  ordinary  sediments. 

•'■'  Ueol.  Sur.  Can.,  1890-1,  pp.  7 
*»  Bur.  Mines,  1896,  pp.  166—168. 
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Thin  sections  of  these  rocks  all  contain  hornblende,  geneially  also  quartz,  and  often 
plagioclase  or  its  replacement  products,  and  small  amounts  of  magnetite.  The  hornblende  is 
often  secondary,  probably  after  some  variety  of  augite,  though  even  remnants  of  the  latter 
mineral  seldom  occur. 

Very  fissile  green  schist  from  mine  Xo.  2  ar  Copper  Cliff"  consists  of  slender  prisms  of 
common  green  hornblende  with  a  very  little  quartz  and  plagioclase  ;.  and  hornblende  porphyrite 
from  near  the  Orford  refinery  is  made  up  almost  entirely  of  rather  tattered  looking  interlock- 
ing masses  of  hornblende  with  a  very  little  quartz  and  rather  more  magnetite.  Most  of  the 
hornblendic  rocks  however  contain  considerable  quantities  of  quartz  or  of  plagioclase. 

One  gametiferoua  specimen  from  McKim  township  (lot  3  in  the  fifth  concession)  consists 
of  about  equal  parts  of  hornblende  and  clear  quartz,  both  apparently  re-crysallized  and  evenly 
distributed.  The  hornblende  has  pale  blue,  green,  and  pale  brown  pleochroism,  contains 
some  magnetite,  and  is  somewhat  mixed  with  brown  bi<  tite.  Some  crystals  are  polysynthetic- 
ally  twinned.  In  other  cases  the  quartz  is  gathered  into  round  or  oval  masses  nearly  free  from 
dark  minerals,  somewhat  suggesting  an  amygdaloid  though  the  often  finely  granular  quartz 
can  hardly  have  been  deposted  in  an  amygdule.  Au  example  from  north  of  the  Frood  mine 
is  crowded  with  these  white  pea-like  inclusions.  The  quartz  in  the  light  areas  forms  a  rather 
coarse  mosaic,  while  the  darker  parts  of  the  rock  contain  little  quartz  and  are  composed  mainly 
of  brown  hornblende  with  some  feldspar  (both  plagioclase  and  orthoclase)  and  magnetite.  How 
the  quartz  became  segregated  in  the  clear  spots  is  not  evident  :  but  the  structure  is  rather 
frequently  found  among  the  green  schists. 

e  examples  of  quartz-hornblende  rock,  however,  lack  this  regularity,  as  in  specimens 
from  the  Blezard  mine,  where  the  qu  irtz  spreads  as  large  granular  areas  partially  enclosing 
other  minerals.  In  this  rock  some  plagioclase  and  apparently  also  seapolite  occur,  forming  a 
transition  to  diorite  schist. 

At  the  other  extreme  are  the  diorites  or  diorite  schists,  in  which  quartz  is  present  to  only 
a  small  extent,  and  a  somewhat  acid  plagioclase  with  hornblende  makes  up  the  rock,  as  in  ex- 
amples south  of  the  Frood  mine,  where  the  plagioclase  is  oligoclase.  the  hornblende  is  accom- 
panied by  a  little  Viotite,  and  there  is  also  some  titaniferous  magnetite  surrounded  with  leucox- 
ene.  To  what  extent  these  rocks  were  originally  augitic  is  hard  to  say,  most  of  them  showing 
no  trace  of  the  pyroxenes,  though  the  hornblende  looks  secondary. 

With  the  hornb'ende  schists  may  be  placed  the  small  amounts  of  interbedded  amygdaloidal 
rocks:  evidently  surface  lava  flows  with  ellipsoidal  structure  due  to  rolling  of  the  cooling  sur- 
face. At  present  these  rocks  are  so  completely  weathered  and  rearranged  that  their  original 
structure  can  hardly  be  determined  ;  but  from  their  appearance  we  may  suppose  them  to  be 
basic  lava  flows  far  older  than  the  vitrophyre  tuffs  which  give  evidence  of  explosive  volcanic 
action  on  a  large  scale  a  few  miles  away. 

With  the  green  schists  should  perhaps  be  included  the  actinolite  rocks,  not  often  very 
markedly  schistose, found  associated  with  ore  bodies,  e.g.  at  the  Wort !;ingt on. the  Evans,  and  other 
mines.     These  t  ingh  n  rocks  show  under  the  microscope  only  pale,  faintly  pleochroic 

actinolite  with  a  little  brown  biotite.  chlorite  and  magnetite,  but  nothing  suggesting  feldspar. 
The  hornblende  is  secondary  looking,  but  what  it  was  derived  from  has  not  been  determined. 
The  fact  that  these  actinolite  rocks  occur  bo  often  on  the  rock  dumps  at  mines  on  the  offsets 
from  the  main  nickel  ra:ige  hints  at  some  action  connected  with  the  final  arrangement  of  the 
ores  in  these  deposits. 

GRANITOID    GNEISS. 

The  eruptives  of  the  district  appear  to  be  of  at  least  four  different  kinds  and  ages,  coarse 
porphyritic  granites  or  granitoid  gneisses  of  a  Laurentian  type  being  the  oldest  :  followed  by 
the  nickel-bearing  eruptive,  ranging  in  character  from  norite  to  granite  ;  and  this  succeeded  by 
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finegrained  non-porphyritic  granite ;   and   finally  by  d  irhiofa   out   .-ill   I 

of  the  region, 
Coarse  porphyritic  granitoid  gneiaa  of    rather  pale  flesh-color  lofty  hills  to  the 

northwest  of  Copper  Cliff,  between  the  nickel   mines  and  the  main  noi  mil  tuns 

witli  some  interruptions  southwest  to  the  Creighton  and  Gertrude  mil  !,  .v.. 

ever,  becoming  darker  and  more  basic.     It  is  apparently  younger  Chan   ,;  and 

green  schist3.  since  it  encloses  masses  of  them  and  sends  pr<  jections  into  them. 

Sections  of  the  rock  near  Copper  Cliff  consist  chiefly  of  qua 
orthoclase  and  oligoclaae,  as  lighl  minerals  and  a  rather  Bmall  amount  of  brown  biot 
quartz  and  to  a  less  extent  the  feldspars  are  somewhat  crushed 
the  new  offices  of  the  Canadian  Copper  Company  and  makes  a  handsome  buil 
A  little  purple  lluorite  occurs  in  it. 

Toward  the  southwest  the  granitoid  gneiss  is  much  mixed  with  basic  rocks  and  seems  t" 
have  absorbed  some  of  their  materials,  becoming  less  quartzose  ami  darker  in  oolor.     V 
ton  the  rock  is  red  to  gray  with  large  Mesh  red  porphyritic  ortta  bad  twins, 

and  a  considerable  quantity  of  hornblende  as  well  as  biotite.     This  rock  fornix  a  large  part  of 
the  wall  of  the  ore  body,  and  at  the  margin  is  often  much  impregnate  d  with  ore.     Whei 
norite  comes  in  contact  with  the  gneiss  it  grows  somewhat  finer  in  grain,  evidence  that  I 
was  at  least  partially  cold  before  the  norite  was  erupted  :  however.  ;it  the  immedial 
the  feldspars  of  the  gneiss  are  apt  to  be  pegmatitic  for  an  inch  or  two,  as  if  there  had  been 
interaction  between  the  two  rocks. 

The  granitoid  gneiss  has  the  appearance  of  :\  Lauren tian  rock,  and  I  won  why  it 

should  not  be  included  with  the  Laurent ian.      It  cuts  the  schists  and  quartzites  "i  the  Huronian 
in  the  same  way  as  Laurentian  gneiss  does  Buronian  rocks  in  other  regions. 

THE    NICKEL-BEARING    ERUPTIVE. 

The  nickel-bearing  eruptive  has  been  described  by  previous  writers,  especially  I 
T.  L.  Walker,58  who  have  shown  that  unweathered  specimens  from  near  tin-  outer  edge  of  the 
band  are  quartz  norites,  consisting  of  quartz,  plagioclase  (bytownite),  hypersthene,  augite  and 
a  little  hornblende  and  biotite.  The  feldspar  which  makes  the  bulk  of  tin-  rock  is  1 
dusty  and  brownish  in  appearance,  and  the  quartz  is  apt  to  be  blue.  The  structure  is  in 
general  that  of  agabbro  but  with  an  inclination  to  the  ophitic,  indicating  relationship  to  quartz 
diabase.  The  hypersthene  never  contains  the  minute  plate-like  inclusions  usually  found  in 
that  mineral,  and  the  pleochroiam  is  often  so  fain'  that  the  mineral  should  rather  be  called 
enstatite. 

While  the  freshest  material  is  undoubtedly  norite,   th<'  great  majority  of  specimens  no 
longer  sliow  any  rhombic  pyroxene,  out  only  secondary  hornblende,  so  that  the  name  diorite 
given  to  the  rock  by  the  early  geologists  is  not   an   unnatural  one.      In   fact    by  far  the 
number  of  my  own  thin  sections  contain  no  hypersthene  or  ••!  i  in  the  earlier  pari 

of  this  report  the  general  name  ^abbro  Ins  often   been   used,  since  while  the  hornblende 
evidently  replaces  so  ne  kind  i  J  augite  was  mainly 

rhombic.     On!  of  thirty-one  thin  sections  of  gabbros  from  the  main  nickel  range  and  iis  ■ 
only  seven  show  wil  by  any   rhombic  augite,  and  even  th<   e  are  usually  in  very  poor 

condition.     The  hand  specimens  v,  IV  de 

and  probably  ahow  a  larger  proportion  of  norites  than  the  av  r«  •     I'    feasoi  Walker  has  found 
norites  still  containing  rhombic  augite  imm<  the  M  i  m\  mine,  probably  where  Von 

Foullon's  specimen  i  arae  fr  m    ■  •  01     |  n  this  and  ' 
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and  best  of  all  in  the  Windy  lake  eruptive  on  the  opposite  side  of  the  oval  area.  My  speci- 
mens come  from  Mount  Nickel,  the  Stobie,  Little  Stobie,  Creighton  and  Gertrude  mines,  but 
the  majority  of  the  examples  of  gabbro  from  the  same  localities  no  longer  contain  rhombic 
augite.  It  is  of  interest  to  note  that  most  of  my  specimens  containing  hypersthene  or  enstatite 
are  from  the  immediate  margin  of  the  ore,  often  in  fact  containing  scattered  particles  of 
ore,  showing  that  the  presence  of  ore  does  net  imply  decomposition  of  the  rock,  and  hence  that 
the  ore  was  not  secondarily  deposited. 

Professor  Walker  has  been  good  enough  to  allow  me  to  compare  his  thin  sections  with  my 
own,  the  most  charac: eristic  being  from  near  Onaping  m  the  Windy  lake  area.  One  of  these 
has  the  hypersthene  in  much  better  preservation  than  any  in  my  own  sections,  though  one  or 
two  of  the  coarser  textured  examples  from  my  collection  are  much  like  them.  As  Professor 
Walker's  description  is  excellent  there  is  no  need  to  re-describe  them  here. 

A  section  of  rock  from  the  Creighton  ore  body  enclosing  small  portions  of  the  sulphides 
comes  closest  to  Professor  Walker's  best  slides,  but  differs  in  some  respects.  Among  colorless 
minerals,  it  includes  a  little  quartz,  a  considerable  amount  of  microcline  and  a  laiger  amount 
of  plagioclase  ;  among  dark  ones,  a  good  deal  of  hypersthene  and  about  as  much  j^reen  horn- 
blende, the  latter  often  enclosing  the  former  and  evidently  derived  at  least  in  part  from  it. 
The  presence  of  appreciable  quantities  of  potash  feldspar  (microcline)  marks  this  rock  off  from 
most  of  the  norites,  and  suggests  an  intermediate  rock  between  the  ordinary  quartz-norite  and 
the  granitic  phase  of  the  eruptive. 

In  a  section  from  the  Gertrude  mine  the  hypersthene  is  so  faintly  pleochroic  that  it  may 
perhaps  better  be  called  enstatite  ,  and  with  it  there  is  a  good  deal  of  augite  in  clear  grains, 
but  no  microcline.  In  another  section  from  the  same  mine  containing  sulphides  the  rhombic 
augite,  though  far  gone  in  weathering  and  not  at  all  pleochroic,  still  shows  parallel  extinction. 
With  it  is  secondary  hornblende  andbiotite  ;  and  the  feldspars  are  very  brown  in  color. 

A  elide  from  Stobie  mine  consists  in  nearly  equal  parts  of  dark  and  light  minerals,  the 
former  mainly  very  faintly  pleochroic  enstatite  with  some  diallage,  the  latter  no  doubt  origin- 
ally feldspar  but  now  completely  changed  to  an  aggregate  in  which  no  twin  lamellae  can  be 
distinguished. 

VARIETIES    OF    THE    NORITE. 

Besides  these  coarse-textured  rocks  with  rhombic  augite  however,  there  are  examples  of 
very  much  finer  grain  and  of  a  different  type.  Some  of  the  marginal  parts  of  the  nonte 
include  gray,  very  fine-grained  slabs  and  fragments  quite  unlike  the  main  rock  boih  megas- 
copicdly  and  microscopically,  the  whole  sometimes  looking  like  a  breccia  or  conglomerate,  so 
crowded  are  the  fragments.  In  the  best  example,  which  is  from  near  Little  Stobie  mine,  the 
matrix  is  of  modera  ely  coarse-grained  norite  of  the  kind  previously  described,  consisting  of 
plagioclase,  stout  prisms  of  hypersthene  and  a  very  little  hornblende  and  biotite  ;  but  the 
portions  of  the  two  fragments  contained  in  the  slide  are  quite  different.  One  is  formed  almost 
exclusively  of  a  very  granular  mixture  of  plagioclase  and  hypersthene,  the  latter  making  about 
a  quarter  of  the  whole,  and  both  being  unusually  fresh.  The  other  fragment  is  wholl.  i  f 
plagioclase  (labradorite)  in  small  crystals  of  about  equ^l  diameters  with  a  little  magnetite,  and 
must  be  named  anorthosite. 

A  thin  section  of  a  dark  green,  almost  compact  rock  from  the  dump  of  the  Mount  Nickel 
mine  is  of  a  somewhat  similar  kind  to  the  first  included  fragment  just  mentioned,  but  is  still 
finer-grained  It  consists  of  about  equal  parts  of  faintly  pleochroic  hyj^ersthene  and  play io- 
olase,  with  a  considerable  amount  of  magnetite.  Whether  this  represents  the  quickly  cooled 
edge  of  the  norite  at  Mount  Nickel  or  is  a  fragment  of  included  rock  is  not  certain  :  but  rather 
similar  specimens,  though  more  weathered,  come  from  the  edge   of  a  nickel  ore  body  between 
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Joe's  and  Clear  lakes  in  Wlsner  township  (W.D.  16).     Sections  show  about  equal  pi 
pyroxene  (enstatite  and  diallage)  and  plagioolaae  (labradorite),  the  dark  minerala  being  partly 
rearranged  into  fibrous  greenish  material,   apparently  hornblende.     The  feldspar  is  often  in 

small,  nearly  square  crystals  made  up  sometimes  of  two  halves,  but  frequently  of  several  twin 
lamellae.     Pyrrhotite  occurs  in  three  of  the  four  alides. 

The  only  specimen  taken  from  a  position  where  its  surroundings  p,  is  from  a  hill 

which  stands  a  lktle  southeast  of  the  boundary  of  the  ore  body  at  Murray  mine,  md  is  marked 
by  thin  ridges  of  green  rising  from  a  surface  weathering  pale  green   gray.      Fresh  surfact 
darker  greenish  gray,  and  in  the  field  work  the  rock  as  a  whole  was  taken  for  |  band 

of  schists  and  greenstones  running  beside  the  nickel-bearing  eruptive.  Thin  sections  however 
show  a  very  different  rock  from  any  others  collected  as  belonging  to  the  band  of  green  schists, 
since  they  are  formed,  like  some  of  the  included  fragments  from  Little  Stobie,  ,,f  hypersthene 
and  plagioclase  with  magnetite.  The  minerals  are  in  very  smalljcrystals  of  equal  diamel 
and  the  two  main  ingredienta  are  present  in  about  equal  amounts.  The  hyperstbene  is  dis- 
tinctly pleochroic  ind  is  scarcely  at  all  changed  to  hornblende  in  most  places,  though  that 
mineral  is  present  in  large  quantities  in  the  thin  green  bands  which  appear  to  repress  nt  has 
where  water  could  circulate,  bringing  about  the  change  from  hypersthene  to  hornblende.  This 
occurrence  would  seem  to  indicate  an  older,  hner-grained  set  of  norites  near  the  edge  of  the 
nickel- bearing  norite  ;  but  more  field  work  is  needed  to  setfle  the  matter  positively. 

It  is  hardly  necessary  to  describe  the  different  phases  of  the  weathered  norites  or  gabbros 
associated  with  the  ore  bodies.  Usually  only  the  augites  ha\e  undergone  rearrangement,  and 
the  feldspars,  though  somewhat  brown  and  dusty  in  appearance,  are  for  the  most  part  surpris- 
ingly fresh  for  rocks  in  which  the  bisilicates  have  so  greatly  suffered  There  are  generally 
iptavtz(often  pegmatitic),biotite  and  leucoxenic  iron  ore  in  addition  to  the  secondary  hornblende 
and  basic  plagioclase.  Along  the  margin  of  the  main  range  the  rock  is  generally  coarse-grained 
and  fairly  uniform  in  character,  but  the  actual  edge  against  the  older  granite  or  gnei 

what  finer-grained. 

The  dike-like  off-sets  from  the  main  range  a~e,  as  might  be  expected,  somewhat  tiner- 
grained  on  the  whole  and  more  variable,  though  in  almost  all  cases  somewhere  near  the  ore 
bodies  the  customary  speckled  rock  containing  some  quartz  and  biotite  is  to  be  found,  though 
often  in  sparing  amounts  and  greatly  mixed  up  with  brecciated  country  rock.  Hypersthene  or 
enstatite  is  very  seldom  preserved  in  the  off-sets,  the  only  instance  of  its  occurrence  in  my  thin 
sections  being  from  Stobie  mine. 

GABBRO    OF   COPPER    CLIFF    OFF-SET. 

The  off-set,  including  the  Copper  Cliff  mine,  was  studied  most  carefully  and  may  lie  men- 
tioned as  a  characteristic  example.  The  band  of  norite  or  gabbro  is  continuous  from  the  main 
range  past  Clara  Bell  and  Lady  Macdonald  mines  to  mine  No.  •_'  ;  ami  where  the  oontacl  with 
the  granitoid  gneiss  is  exposed  the  texture  grows  finer  toward  tie  it  0  imp 

the  very  edge.  Thin  sections  show  in  the  finer-grained  portions  jus!  'lie  same  minerals  and 
usually  the  same  relationships  as  in  the  coarser-grained  rook  th  >ugh  the  fini  si  grained  of  all, 
taken  from  the  boundary  of  tin-  granitoid  gneiss  near  the  open  pit  of  mine  No.  2,  has  a  hint 
of  the  ophitic  structure.  However,  all  the  thin  sections  from  this  point  and  the  Oopper  Cliff 
are  quite  different  from  those  of  the  adjacent  diabase  din.-  containing  quartz  in  triangular 
spaces  between  the  feldspars  or  intergrown  with  them  as  micropegmatite,  and  also  biotite,  but 

t  olivine.     Sections  from  the  Wbrthington  and  Vict  >ria  mini  h  k»e  'he  s  me  char- 

acters, though  they  are  very  tine  grained  ;  but  'he  few  thin  sections  made  from  the  neighboring 
Vermilion  mine  .-how  rocks  of  ■.  different  tyj  cimenof  the  latter  rock  sent  by  Mr.  0« 
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R.  Mickle  to  the  late  Prof.  Stelzner,  of  Freiberg,  was  described  by  him  as  a  "compact  brown 
rock,  originally  mica  schist,  consisting  essentially  of  quartz,  brown  mica,  very  little  triclinic 
feldspar  and  some  epidote." 

The  areas  of  gabbro  unconnected  with  the  main  nickel  range  have  not  been  carefully  stud- 
ied, but  the  laccolite  east  of  Sudbury  and  its  southwest  prolongation  towards  Kelly  lake  have 
much  the  same  characteristics  as  those  described.  A  specimen  from  the  hill  top  east  of  the 
tow  n  is  a  typical  norite,  made  up  essentially  of  faintly  pleochroic  enstatite,  or  hypersthene  and 
plagioclase,  the  latter  somewhat  lath-shaped. 

A  specimen  from  near  Ramsay  lake  is  much  more  weathered  and  no  longer  retains  any 
augite,  green  hornblende  replacing  it.  The  plagioclase  too  is  greatly  weathered  and  contrasts 
with  the  clear  quartz  filling  spaces  between  the  crystals.  A  section  from  south  of  the  Evans 
mine  is  like  the  last  one,  but  with  fresher  plagioclase  and  a  considerable  amount  of  quartz  in 
micropfegmatitic  intergrowth  with  it.  This  mass  of  altered  norite  is  associated  with  small  out- 
crops of  pyrrhotite  and  chalcopyrite  which  appear  to  occur,  not  at  the  edge  but  more  or  less 
in  the  centre  of  the  area. 

R  may  be  mentioned  finally  that  gabbro  containing  hypersthene  has  been  found  in  other 
parts  of  the  Province  connected  with  pyrrhotite  and  chalcopyrite  deposits,  e.  g.  at  lake  Mass- 
agamashine,  near  Loring,  south  of  lake  Nipissing.  The  rock  is  coarse-textured,  dark  brownish 
gray,  mixed  with  sulphides,  and  consists  of  plagioclase,  diallage,  hypersthene  and  some  garnet 
ag  reaction  rims  between  the  plagioclase  and  pyroxene. 

The  norite  associated  with  the  nickel  ores  merges  inwards  into  a  curious  micropegmatitic 
rock  which  has  been  described  already  from  various  localities,  and  need  not  be  taken  up  at 
length  here.53  Professor  Walker's  account  especially  gives  a  clear  idea  of  the  gradual  change 
from  quartz-norite  to  porphyritic  micropegmatite  and  finally  hornblende  syenite  or  granite. 
The  micropegmatite  was  called  syenite  in  early  days,  but  really  contains  too  lar^e  an  amount 
of  quartz  to  retain  the  name,  the  bulk  of  the  rock  as  seen  in  thin  sections  being  composed  of  a 
marvellously  elaborate  intergrowth  of  quartz  and  feldspar  radiating  usually  from  a  well  formed 
crystal  of  plagioclase. 

This  differentiation  does  not  occur,  at  least  on  a  large  scale,  in  connection  with  the  smaller 
gabbro  areas,  such  as  that  east  of  Sudbury  ;  though  towards  the  centre  of  these  laccolithic 
masses  there  may  be  a  segregation  of  small  bodies  of  very  coarse  white  rock  consisting  of  feld- 
spar alone,  of  feldspar  mtergrown  with  quartz,  or  of  quartz  alone.  The  best  examples  I  have 
observed  are  south  of  Copper  Cliff  on  the  ridge  near  Kelly  lake,  where  a  broken  band  of  this 
material  runs  for  half  a  mile  or  more  along  the  crest  of  the  ridge.  At  one  point  pure  quartz 
was  quarried  some  years  ago  for  use  as  a  Any  in  the  Bessemer  converter. 

Frequently  there  is  a  transitional  rock  between  the  ordinary  gabbro  and  the  quartz- 
feldspar  mas<,  consisting  of  a  very  coarse  mixture  of  hornblende  and  feldspar  of  a  more  or  less 
pejinatitic  kind. 

The  white  feldspar  rock,  as  seen  in  thin  sections,  contains  about  equal  amounts  of  striated 
and  unstriated  feldspar  with  small  quantities  of  quartz,  so  that  the  name  anortlmsite  is  hardly 
appropriate,  nor  does  the  name  granite  seem  to  fit  the  case.  The  intergrowth  of  quartz  with 
the  feldspar  is  often  very  coarse,  like  graphic  granite,  so  a*  to  be  easily  seen  wirh  the  naked 
eye  ;  and  this  passes  in  some  places  rather  sharply  into  solid  glassy  quartz. 

LATER    GRANITES. 

While  the  granitoid  gneisses  appear  to  be  older  than  the  nickel-bearing  eruptive,  there 
are  later,  finer  grained  granites  which  cut  the  norite.     They  are  usually  flesh-colored  but  some- 

63  GSeol.  Snr.  Can.,  1890-91.  p.  78  F.;  Can.  R-e.  Bo.,  Apr  1893,  p.  345  ;  Quar.  Jour.  Geol.  Soc,  Vol. 
LTII  (1897)  p.  53-58;  Sum.  Rep.  Gen).  Sur.  Can.,  1901,  1-13-4. 
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times  gray,  and  form  large  elongated  masses  rising  as  hills  between  Murray  mine  and  the 
Froud,  for  instance  ;  or  extend  as  dikes  six  to  ten  feet  wide  as  may  be  seen  al  Copper  Oliff 
and  mine  No.  2.     Few  sections  hue  been  made  of  these 

interest  and  need  only  a  brief  description.  They  are  granul  a  rooks  m  ide  up  chiefly  <>f  quartz, 
orthuelase,  microcline,  a  little  plagioclase  and  a  little  biotite. 

There  is  a  possibility  that  the  granitoid  gneiss,  the  niokel-b    •  uptive  and  tin-  later 

granite  are  of  oommpn  descent  and  do  not  differ  very  greatly  in  age,  the  granitoid  gneiss 
having  been  separated  first  and  the  later  granite  last;  but  the  field  evidence  incli 
keipthem  separate,  and  the  fact   that  the  two  granite  rocks  carry  no  ore  bodies  is  against 
connecting  them  with  the  norites. 

Some  quartz  syenites,  fine-grained  grayish  red  rocks,  at  Creigh  on  and  between  it  and 
Gertrude  are  perhaps  of  the  same  age  as  the  flesh-red  granites,  but  differ  from  them  in  eon 
taming  only  a  little  quartz  and  having  hornblende  instead  of  biotite. 

DIABASE    DIKES. 

The  latest  ro:ks  of  the  district  are  the  diabase  dikes  which  intersect  all  the  others,  running 
sometimes  for  miles  in  a  fairly  direct  line  across  country,  as  between  Murray  mine  and  Ramsay 
lake.  The  aggregate  number  of  these  dikes,  large  and  ai  tall,  must  k>  very  great,  aim 
single  mines,  as  the  Greighton,  there  may  be  five  within  100  yards  ;  and  the  size  varies  from 
a  few  inches  or  less  in  width  to  more  than  300  feet.  In  our  work  only  those  appearing  at  or 
near  the  ore  bodies  have  been  studied,  and  no  attempt  has  been  made  tot  race  the  larger  dikes  for 
any  long  distance,  as  Dr.  Barlow  has  devoted  considerable  time  to  their  study.  Even  at  mines 
where  no  Hike  has  been  observed  on  the  surface,  dikes  must  often  i  ally  exist,  for  blocks  of 
diabase  are  usually  to  be  found  on  their  rock  dumps. 

The  dikes  at  or  near  the  Oeighton  mine  are  perhaps  most  interesting,  since  the  great  i  'pen 
pit  shows  their  relationships  very  clearly,  as  has  been  mentioned  in  the  description  of  the  mine. 
The  most  curious  feature  is  the  boulder-like  projections  from  some  of  the  dikes  into  the  ore  as 
if  <>val  cavities  existed  into  which  the  molten  diabase  porphyrite  could  be  squeezed. 

Most  of  the  dike"  are  of  olivitv-  diabase  porphyrite,  coarser  grained  in  the  middle  and  very 
fine-i-rained  to  compact  at  the  edge  when  in  rock,  but  frequently  with  B  very  narrow  rim  of 
glass  when  coming  against  ore,  as  if  chilled  more  suddenly  by  so  good  a  conductor  as  the 
sulphides.  The  thin  shrinkage  cracks  on  the  chilled  surface  are  filled  with  a  Elm  of  secondarily 
deposited  sulphides,  usually  copper  pyrites.  The  porphyritic  feldspars  are  broad  flat  plates 
reaching  a  greatest  length  of  about   half  an  inch.      A  thin  section  shows  th  ristic 

ophitic  structure  of  olivine  diabase,  which  need  not  be  particularly  described,  reminding  one 
greatly  of  diabase  porphyrite  dikes  from  the  north  shore  of  lake  Bupi  rior. 

In  addition  to  »he  dikes  from  four  inches  to  3  or  4  feet  in  width  shown  al  the  open  pit, 
there  are  much  wider  ones,  e.g.,  along  the  railway  reighton,  showing  naturally  a  much 

coarser  texture,  in  which  the   porphyritic  crystils  are  not  oonapicu  >us.     These  are  much  like 

great  dikes  near  the  Murray  mine        The  augite  is  red  brown  and  ibly  pleo- 

chroic  ;  while  the  olivine,  present  in  equal  amounts,  is  clear  and  very  little  weathered. 

Another  type  of  diabase,' much   more  weathered  and   perhaps  older  Creighton, 

finer-grained,  greenish  in  color  and  not  porphyritic.     This  may  be  seen  in  a  nearlj  hori 
dike  near   the  winze  in  the  open  pit,  and  also  on  a  w 1  road  lid    a  mile  :  i  the  north,  in  the 

r  case  cutting  the  granitoid  gneiss.     Thin  how   no  olivine 

..•replaced  by  hornblende  and  a  litt  le  biotil  »ible  that  these  dikes  are  really 

off-sets  from  the  norite,  weathered  examples  of  which  they  resemble  in  composition,  but  no 
ore  seems  to  occur  in  them. 
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The  diabase  dikes  near  Copper  Cliff  have  been  studied  in  detail  by  Dr.  Barlow,  and  also 
those  near  Mm  ray  mine,  so  that  mention  need  not  be  made  of  them  here.  Specimens  of 
coarse-textured  olivine  diabase  were  collected  at  Blue  lake  and  were  supposed  to  be  country 
rocks  of  the  ore  deposit,  but  they  no  doubt  really  belong  to  large  dikes  whose  relationships  are- 
obscured  by  drift  deposits.  Thin  sections  are  beautifully  fresh,  and  show  large  amounts  of 
both  augite  (red  brown)  and  olivine,  with  a  little  brown  biotite,  especially  near  large  magnetite 
masses  or  crystals. 

That  the  diabase  dikes  are  much  later  in  age  than  the  rocks  they  cut  is  evident,  but  their 
actual  age  is  uncertain.  Their  resemblance  to  the  lake  Superior  dikes,  which  are  held  to  be 
the  channels  through  which  the  basic  Keweenawan  lavas  reached  the  surface,  suggests  that 
they  also  may  be  of  Keweenawan  age,  though  no  wide-spread  eruptive  sheets  like  the 
Keweenawan  copper-bearing  amygdaloids  are  known  in  the  Sudbury  district. 

It  is  of  interest  to  note  that  Dr.  Walker  found  0.0295  per  cent,  of  nickel  oxide  in  the 
large  dike  at  Murray  mine-,r  Dikes  of  augite  porphyrite  described  by  Professor  W.  G.  Miller 
from  the  County  of  Frontenac  were  found  to  be  much  richer  in  nickel,  which  appears  to  have 
been  contained  in  titaniferous  magnetite,  since  the  amount  of  sulphur  present  (0.16  per  cent.) 
is  too  small  to  form  a  sulphide  with  the  0.612  of  nickel.  ^ 

From  the  foregoing  description  of  the  rocks  of  the  Sudbury  district  it  will  be  seen  that  the 
probable  succession  in  age  is  as  follows,  in  ascending  order  : 
Keweenawan  (?) — Dikes  of  diabase. 
Younger  granite. 

Nickel-bearing  eruptive  ;  norite  ;  micropegmatite  ;  granite. 
Animikie  (?)  or  Upper  Huroniah  (?)— Oval  area  of  tuffs,  sandstones  and  slates  overlying  the 

preceding. 
.Laurentian. — Granitoid  gneiss. 
Upper  Huronian. — Green  schists  and  greenstones. 

Arkoses,  quartzites  and  graywackes. 
It  can  hardly  be  said  that  the  precise  age  of  any  of  these  groups  of  rocks  is  known,  though 
they  probably  range  from  the  base  of  the  upper  Huronian  to  the  Keweenawan,  including  the 
Lauientian  as  later  than  Upper  Huronian.  No  rocks  undoubtedly  of  Lower  Huronian  age  are 
known  from  the  nickel  district  proper  ;  though  the  ranges  of  banded  silica  and  magnetite 
extending  through  Hutton  and  Wisner  townships  to  the  north  of  the  nickel  area  evidently 
belong  to  the  upper  part  of  the  Lower  Huronian  5B.  The  latter  rocks  occur  entirely  enclosed, 
so  far  as  known,  in  granites  and  gneisses,  generally  considered  Laurentian,  and  have  not  been 
found  in  direct  connection  with  the  rocks  here  described. 


Moose  Mountain  Iron  Mine. 

For  a  number  of  years  magnetite  has  been  known  to  exist  north  and  northwest  of  lake 
Wahnapitae,  but  little  attention  was  paid  to  it  until  1900,  when  Messrs.  Taylor  and  Terry  took 
up  iron  locations  in  Hutton  township  at  what  is  now  the  Moose  Mountain  mine.  The  iron 
range  was  first  noticed  by  Mr.  Taylor  while  prospecting  for  placer  gold  on  the  west  fork  of 
Vermilion  river,  where  the  banded  silica  of  the  range  forms  a  rapid  with  a  fall  of  about  ten 
feet,  which  has  been  named  the  "Iron  Dam." 

The  banded  silica  is  not  very  rich  in  iron  at  the  Vermilion,  but  on  the  steep  hills  rising 
above   it  the  amount  of  magnetite  increases.     The  range  is  said  to  be  300  feet  wide,  but  not 

64  Quar.  Jour.  Geol.  Soc,  Vol.  LIII.  (1897),  p.  63. 

65  B.  A. A.  Sc,  Toronto,  1897,  pp.  660-1 ;  and  Eur.  Mines,  1897,  pp.  230-2. 
60  Bur.  Mines,  1901,  p.  186. 
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nearly  the  w  iole  of  it  can  be  called  ore.     At  the  river  the  banded  silica  strikes  ■  little  w< 
north  and  dips  about  70   lo  the  east,  bul  bends  toward  the  northwest  where  the  strippi 
been  done  and  dips  Dearly  vertically.     The  general  direction  (f  the  raog<  ibout 

northwest  and  southeast.     The   work  done  in  .Inly  la  .    in   stripping,  bul  B 

diamond  drill  was  then  being  got  ready  for  work  on  a  hill  top  rising  according  to  an  aneroid 
reading  180  feet  above  the  river.     The  stripping  exposed  ore  for  a  lei  gtfa  of  l7">  feel  and  for  a 
breadth  of  25  or  30  ;  but  the  amount    of  magnetite  oontained  in  it  varied  greatly,  and    i 
parts  seemed  to  be  too  lean  to  be  of  value,  though  even  ;!  iaj   10  per 

of  iron,  while  the  richer  parts  would  reach  about  60  pel 

The  stripping  disclosed  characteristic  iron  range  rock  of  interbanded  whiti 
and  magnetite  with  little  pyrite  bo  Far  as  seen,  and  few  other  substances  <  icept  a  lit'  • 
It  was  richer  in  magnetite  than  any  other  portion  of  the  iron  range  which  1  have  visited,  the 
nearest  approach  to  it  being  a  small  outcrop  not  far  from  Fori  William,  near  Murillo  station  ; 
and  so  far  as  could  be  inferred  from  such  a  superficial  examination  there  is  a  very  large  amount 
of  the  ore,  since  it  may  be  supposed  to  go  down  for  at  least  ISO  feet,  to  the  level  ..f  the  river, 
and  probably  to  a  much  greater  depth.     This  is  apparently  the  only  instance  in  the  Pro 
aud,  so  far  as  I  am  aware,  in  the  Great  Lakes  region,  where  the  original  iron  range  rock  is  rich 
enough  in  the  metal  to  lie  counted  as  an  ore  on  anj  large  scale.     All  other  ore  deposits  con- 
nected with  the  banded  silica  are  of  a  secondary  nature,  and  represent  local  enrichments  due 
to  leaching  of  iron  from  higher  portions  of  the  range. 

The  country  rocks  of  this  iron  range  are  greenstones,  green  schists  and  granite,  and  it 
appears  to  be  completely  separated  from  the  nickel  range  to  the  south  and  its  accompanying 
sediments  and  eruptives. 

The  mine  was  under  the  management  of  Mr.  Chase  S.  Osborne  <>f  Michigan  in  July,  and 
later  was  visited  and  reported  upon  by  Dr.  C.  K.  Leith  of  the  U.  S.  Geological  Survey,  but 
the  results  of  the  development  have  not  been  made  public. 


METHODS  OF  METALLURGY  AT  COPPER  CLIFF. 

BY    JAMES    M'ARTHUR,    GENERAL    MANAGER    CANADIAN    COPPER    COMPANY. 

The  following  is  a  brief  summary  of  operations  up  to  the  stage  oi  standard  Ot  first  crude 
matte  as  practised  at  the  Copper  Cliff  departments  of  the  Canadian  Copper  Company's  works. 
i  air  heap  roasting,  as  practised  at  the  present  time,  is  under  fair  weather  conditions 
though  a  fairly  profitable  process,  an  old,  crude  and  very  simple  mode  of  treatment  for  the. 
elimination  of  sulphur  from  low-made  Bulphui  ores,  i.e.,  ores  having  too  low  sulphur  ooni 
io  make  it  pi  oh  table  to  save  the  latter  by  any  treatment  at  present  in  ilphnr  contents 

running  from  15  t..  •_'.">  per  cent,  and  iron  from  35  to  60  per  cent .      Tie  ind  heap  build- 

ing operation  is  easily  learned  by  any  reliable  and  intelligent  man,  anxious  to  work  to  the  '■ 
of  the  plan  instructions  given  him,  who  takes  no  uncertain  chances  or  anythis  i  ited, 

but  i  ii'-  v.  ho  desires  to  learn  the  why  and    wl  i   everything  done.      Such  a    man  a 

an  ideal  roaster  and  generally  gives  u' 1  satisfaction;  the  mon  p  layi  i   judg- 

ment in  the  handling  and  supervision  of  his  men. 

ulphur  fumes  generated  from  our  htap  roasting  are  non  p  From 

arsenic,  lead,  antimony,  /inc.  etc.,  though  in  dense  volume  thej  .hen  inhaled  a  slight 

ttion,  which  soon  disappear        ks  a  whole  we  find  them  more  beneficial  than 

otherwise,  tie  ugh  disagreeable.     Our  men  k>'.  p  robust   and  healthy,  with  good  appetite  .  and 
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drawn  out  into  pot  moulds,  sampled,  cooled  off  and  weighed,  loaded  on  cars  and  shipped  to 
the  refinery. 

The  slag  as  it  separates  in  the  settler  rises  rapidly  to  the  top  and  flows  over  the  lip  of  the 
settler  in  a  continuous  stream  on  to  a  granulating  chute,  in  quiet  contact  with  a  stream  of. 
water  that  has  already  done  duty  in  the  jacketted  walls  of  thd  furnaces  and  flowing  through  the 
chute  in  the  same  direction  as  the  stream  of  molten  slag.  The  latter  is  granulated  and  flushes 
off  to  the  waste  dump  or  into  the  elevator  pit,  where  the  water  filters  off  and  the  shg  is  ele- 
vated into  high  waste  heaps.  From  these  heaps  road  makers  and  railroad  companies  help 
themselves  freely,  loading  the  slag  with  steam  shovels  for  the  ballasting  of  tracks,  etc.,  for 
which  it  is  well  adapted  ;  being  heavier  than  gravel  ballast  and  non-porous,  it  does  not  retain 
water  and  therefore  does  not  freeze  deep  in  winter  and  heave  up  tracks  as  does  sand  ballast. 

Each  furnace  is  operated  by  a  No.  7  Connorville  pressure  blower,  discharging  67  cubic  feet 
of  air  blast  per  revolution  and  making  from  90  to  130  revolutions  per  minute,  each  blower 
being  driven  by  its  own  directly  connected  engine  of  50-h.p. 

The  matte  product  from  the  first  smelting  of  roasted  ore  in  these  furnaces  is  always  termed 
standard  matte,  to  distinguish  it  from  converter  or  Bessemerized  matte.  When  this  latter 
grade  is  called  for,  which  is  not  very  frequently,  the  standard  matte  is  smelted  and  tapped  in 
the  required  charges  into  the  Bessemer  converters,  where  a  high  pressure  of  air  blast  is  blown 
through  the  molten  bath  of  metal,  until  practically  all  the  iron  is  oxidized,  and  taking  its  flux  from 
the  silicious  lining  of  the  converter  is  skimmed  off  in  a  very  fluid  slag.  At  this  stage  the  charge 
has  been  blown  to  finish,  i.e.,  the  standard  matte  charged  at  35  to  40  per  cent,  metallic  con- 
tents is  blown  or  converted  to  a  grade  of  80  per  cent.  This  is  as  far  as  the  Bessemer  operation  can 
be  carried  without  an  immense  loss  in  the  nickel  contents  of  the  product,  caused  by  the  nickel  to 
some  extent  following  the  action  of  the  expelled  iron  ana  fluxing  itself  from  the  silicious 
linings. 

At  this  stage  the  sulphur  contents  will  still  reach  as  hi  h  as  17  per  cent.,  more  or  less,  and 
this  is  always  a  desirable  feature,  as  it  leaves  the  Bessemerized  matte  in  a  still  sufficiently 
brittle  and  short  condition  to  facilitate  its  further  breaking  and  crushing  preparatory  for  final 
treatment,  i.  e.,  the  separation  of  nickel  and  copper,  or  refining. 

The  duration  of  a  blowing  operation  depends  on  the  size  of  the  charge  and  the  displacement  of 
converter  space  owing  to  a  thick  and  recent  lining,  the  capacity  of  the  converter  naturally  in- 
creasing as  its  silicious  lining  is  eaten  up  by  the  iron  in  the  charge.  Each  charge  can  be 
greater  than  the  preceding  one,  until  the  sixth  or  seventh  charge  is  blown,  when  invariably  a 
new  lining  has  to  be  put  in.  Owing  to  these  conditions  a  blowing  operation  generally  lasts 
from  20  to  80  minutes,  averaging  about  50  minutes.  It  is  an  ideal  pyritic  process  in  the  tru- 
est sense  of  the  wood. 

Yet  if  we  except  the  iron  contents  a  similar  grade  of  matte  can  be  produced  from  one  heap 
roasting  and  re-smelting  of  standard  matte,  the  difference  being  that  the  matte  product  in  this 
case  will  carry  16  per  cent,  sulphur,  and  10  to  11  per  cent.  iron.  These  results  from  heap 
roasting  have  not  been  attained  anywhere  else  so  far  as  I  know. 

Pyritic  Smelting. 

Cold  blast  pyritic  smelting  of  sulphide  ores  has  oeen  carried  on  in  Canada,  off  and  on,  and 
for  long  periods  at  a  time,  since  1H79  ;  not  as  an  experiment,  but  as  a  procesp.  Thousands  of 
tons  of  copper  sulphide  fines  have  been  smelted  with  cold  blast,  and  later  on  in  recent  years  at 
Copper  Cliff  with  cold  and  also  with  very  moderately  hot  blast  (the  latter  about  400°  F.),  mak- 
ing in  these  recent  operations  some  18,000  to  20,000  tons  of  matte  product.  The  coke  con- 
sumption was  about  5  per  cent  for  both  temperatures  of  the  blast,  the  grade  of  matte  product 
being  almost  identical.     With  a  blast  temperature  sufficiently  high— not  less  than   1200yF. — 
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IRON  RANGES  OF  NORTHERN   ONTARIO. 

BY    WILLET    G.     MILLER. 

While  we  have  had  only  one  producing  iron  mine  in  the  northwestern  part  of  the  Province 
during  the  past  year,  there  has  been  much  activity  in  prospecting  the  different  ranges.  Diamond 
drilling  has  been  carried  on  in  five  rather  widely  separated  areas — at  Steep  Rock  lake,  a  few 
miles  from  Atikokan  station  in  the  Kainy  River  district  ;  along  the  line  of  the  Port  Arthur, 
Duluth  and  Western  railway,  about  50  miles  from  Port  Arthur  ;  on  deposits  not  far  distant 
fr' un  the  shores  of  lake  Nipigon  ;  on  a  number  of  claiirs  in  the  Michipicoton  district  ;  and 
in  the  township  of  Hutton  which  lies  on  the  western  boundary  of  the  district  of  Nipissing, 
about  25  miles  north  of  the  town  of  Sudbury.  Development  work  has  also  been  done  on  claims 
along  the  Algoma  Central  railway,  about  25  miles  from  Sault  Ste.  Marie,  and  at  Loon  lake  on 
the  Canadian  Pacific  railway,  east  of  Port  Arthur. 

It  is  believed  that  there  will  be  a  great  deal  of  prospecting  for  iron  ores  during  the  coming 
summer  judging  among  other  things,  from  the  fact  that  considerable  search  has  been  made,  by 
means  of  the  dip  needle,  for  ore  bodies  during  the  winter.  It  may  be  well  therefore  to  give  a 
resume  of  the  distribution  of  the  known  iron-bearing  formations  of  the  northern  and  north- 
western part  of  the  Province.  Fuller  accounts  of  some  of  the  iron  ranges  will  be  found  in  the 
volumes  of  this  Bureau  which  have  been  published  during  the  last  three  or  four  years. 

The  following  list  includes  most  of  the  iron  ranges  and  outcrops  of  iron  ore  which  have 
been  reported  as  occurring  in  northern  and  north  western  Ontario.  In  most  of  these  localities 
the  ore  is  magnetite  or  hematite  associated  with  jasper  or  other  closely  related  silicious  material. 

I.    Rainy  River  District. 

Atikokan  range  ;  Steep  Rock  lake  ;  Watten  township  ;  Dryden  ;  Upper  Manitou  lake  ; 
Turtle  river  ;  Hunter's  island  ;  s.  w.  arm  of  Red  lake,  northward  of  Lake  of  the  Woods  ;  near 
the  height  of  land,  s.  w.  of  the  head  of  Lake  St.  Joseph,  loose  ;  Seine  bay,  titaniferous 
magnetite. 

II.   Thunder  Bay  District. 

Mattawin  range  :  Animikie  area  along  the  P.  A.  and  D.  Ry.  ;  lake  Nipigon  and  Little 
Long  lake  ranges ;  Little  Pine  lake ;  Black  Sturgeon  lake ;  Dog  lake  and  Little  Pike  lake  ;  Loon 
and  Ruby  lakes  ;  White  Earth  lake  ;  Big  Mountain  lake  ;  lake  Savant  ;  Pic  river  ;  Little  Pic 
river  ;  Slate  islands  ;  Otter  cove. 

III.   Algoma  District. 

Michipicoton  ranges;  Cape  Choye  ;  Batchawana  bay;  townships  of  Deroche,  Hodgins, 
Jarvia  and  Anderson  ;  Desert  lake,  township  of  Aberdeen,  formerly  Coffin  ;  on  the  Woman 
river  ;  north  of  Flying  Post  ;  Grand  Rapids,  Mattagami  river  (Devonian)  ;  south  of  Chapleau, 
titaniferous  magnetite. 

IV.   Nipissing  District. 

Ranges  between  lake  Temiscaming  and  Hutton  township,  including  the  lake  Temagami  and 
other  outcrops  ;  Shining  Tree  lake,  on  the  Algoma  boundary  ;  Upper  and  Lower  lakes  Abitibi  ; 
near  colonization  road  west  of  Opimika  narrows,  lake  Temiscaming,  titaniferous  magnetite. 

The  map  which  accompanied  the  "Report  on  the  Survey  and  Exploration  of  Northern 
Ontario,  lyOO,"  shows  the  situation  of  most  of  the  localities,  in  the  three  more  eastern  districts, 
given  in  the  above  list.    This  map  and  report  were  published  by  the  Crown  Lands  Department.1 

1  Map  df  Part  of  N<  rthern  Ontario,  showing  the  Northern  Part  of  the  District  of  Nipiasing,  Altroma 
ami  Thunder  Bay,  Toronto,  1901. 
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It  will  be  seen  from  the  accompanying  sketch  map,  on  which  the  positions  of  the  iron 
ranges  are  marked,  that  practically  they  completely  surround  the  Ontario,  or  northern  and 
eastern  shores,  of  Lake  Superior  and  extend  approximately  to  the  eastern  and  western  bound- 
aries of  the  Province.  Iron  ranges  have  also  been  found  here  and  there  in  the  little  known 
more  northern  regions,  and  doubtless  many  others  will  come  to  light  when  more  careful  pros- 
pecting has  been  done. 

I.   District  of  Raixy  River. 

In  the  Rainy  River  district  there  are  a  number  of  occurrences,  concerning  some  of  which 
we  have  little  information. 

THE    ATIKOKAN    RANGE. 

The  best  known  outcrops  in  the  district  are  on  the  Atikokan  range  which  runs,  just  north 
of  the  line  of  the  Canadian  Northern  railway,  from  near  the  boundary  between  the  districts  of 
Rainy  River  and  Thunder  Bay.  This  range  shows  great  variety  in  the  character  of  the  ore  and 
the  rocks  which  occur  on  it. 

Near  the  eastern  end  of  the  range  is  the  McKellar  deposit,  on  which  considerable  work  has 
been  done.  -     The  ore  here  is  magnetite  and  lies  in  rock  which  may  be  called  chlorite  schist. 

The  deposit  stands  up  as  a  distinct  ridge  or  hill  of  considerable  size  above  the  swamp.  The 
magnetite  is  fine-grained,  like  that  usually  associated  with  jasper,  and  appears  to  come  grad- 
ually into  the  schist,  being  at  first  interlaminated  with  it 

This  property,  which  lies  about  three  miles  from  the  railway,  is  most  readily  reached  from 
the  section  foreman's  house  at  the  crossing  of  the  Atikokan  river,  wThich  is  about  a  mile  east  of 
Hematite  siding.  Other  deposits  on  the  eastern  end  of  this  range,  while  not  showing  so  large 
at  the  surface,  possess  characteristics  similar  to  those  of  the  McKellar. 

STEEP    ROCK    LAKE. 

Twelve  or  fifteen  miles  to  the  west  the  rocks  surrounding  Steep  Rock  lake  have  attracted 
much  attention,  as  being  the  possible  holders  of  large  deposits  of  iron  ore.  The  lake  is  easily 
reached  from  Atikokan  station  by  way  of  the  river  of  the  same  name,  which  affords  a  good 
canoe  route,  about  three  miles  in  length,  to  the  lake. 

The  lake  has  been  described  by  a  number  of  writers.  For  this  reason  only  a  brief  account 
of  it  will  be  here  attempted.  The  most  detailed  description  of  it  has  been  given  by  Prof.  C.  H. 
Smyth  in  a  paper  in  which  the  geological  structure  has  been  carefully  worked  out.3 

The  shape  of  the  lake  is  roughly  that  of  the  letter  M.  Going  up  what  may  be  called  the 
first  upstroke  of  the  M  we  observed  brecciated  crystalline  limestone  and  loose  pieces  of  hema- 
tite and  linnnite  along  the  west  shore. 

Near  the  end  of  this  upstroke,  in  the  apex  of  the  first  half  of  the  M,  there  are  a  number 
of  high  points,  which  are  almost  islands,  composed  of  the  reddish  or  yellowish,  more  or  less 
brecciated  crystalline  limestone.  At  the  end  of  the  first  downstroke  is  Mosher's  point.  Pits 
have  been  sunk  here  and  some  of  the  material  taken  from  them,  which  appears  to  have  been 
found  in  small  quantity,  has  the  following  percentage  composition  :  metallic  iron,  3.00,  man- 
ganese,  12.32. 

Mr.  A.  G.  Burrows,  who  made  the  analysis  of  the  ore,  states  :  "  I  thought  this  specimen 
might  be  bog  manganese,  after  I  found  the  percentage  of  iron,  but  on  drying  it  showed  the 
presence  of  only  a  little  water.     The  residue  seems  to  be  chiefly  silicious  and  organic  matter." 

2  11th  Rep.  Bur.  Miues,  pp.  131-3.  3  Am.  Jour,  rfcienc,  1891,  pp.  317-331. 
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[There  are  a  number  of  boulders  of  hematite  on  a  small  island  which  lies  nearly  opposite 
Moaner's  point.  They  consist  of  what  may  be  called  hard  ore,  and  appear  bo  be  different  in 
character  from  most  of  the  ore  met  with  in  the  material  thn.wn  out  from  the  pits.  One  of  the 
boulders  lias  a  diameter  of  four  or  five  feet.     Boulders  of  similar  ohai  kid  to  be  found 

along  the  creek  which  runs  out  at  location  264X. 

At  only  one  point  in  the  vicinity  of  the  lake,  so  far  as  t h<-  writer  knows,  haa  ore  similar  in 
character  to  that  of  the  boulders  been  found  in  place  al  the  lurfaoe,  Thil  is  on  location  126E. 
Here  a  mass  of  hematite  about  two  feel  in  diameter  occurs  in  the  limestone  in  the  face  of  a  cliff 
a  few  feet  up  from  the  water's  edge.  In  shape  this  mass  is  not  unlike  that  probably  pom 
by  the  boulders  before  they  had  their  surfaces  smoothed  by  abrasion,  after  being  detached  from 
the  parent  rock. 

LIMESTONE    ASSOCIATIONS    OF    IKON    ORB, 

However,  in  spite  of  the  fact  that  the  boulders,  which  are  now  strewn  on  the  shores,  m a\ 
have  originally  existed  as  comparatively  small,  detached  masses  of  ore  in  the  crystalline  lime- 
stone, it  seems  not  unlikely  that  large  bodies  of  ore,  produced  by  the  leaching  of  iron  out  of  the 
limestone,  do  exist  in  the  vicinity  of  the  lake. 

In  addition  to  the  outcrops  of  limestone  already  mentioned  other  detached  masses  occur  in 
the  northwest  corner  of  the  lake,  or  at  the  second  apex  of  the  M,  and  along  the  southeast  arm. 
Some  of  these  outcrops  are  in  the  form  of  bold  blutt's  which  ar  almost  islands,  the  line  of  con- 
tact between  the  limestone  and  the  rock  farther  back  from  the  shore  being  occupied  by  small 
valleys  or  ditchdike  depressions.  Judging  from  the  isolated  outcrops  of  limestone  which  are 
found  at  numerous  points  on  the  shores,  it  would  seem  that  the  whole  of  what  is  now  the  basin 
of  the  lake  was  at  one  time  filled  in  with  this  rock.  '  It  weathers  much  more  rapidly  than  the 
surrounding  rocks,  and  the  cliffs  of  it  on  the  shores  are  fast  breaking  down.  Large  caverns 
occur  in  them  in  places,  and  considerable  danger  is  encountered  in  scaling  their  faces  or  in 
canoeing  under  the  overhanging  loosened  masses  of  rock.  Beautiful  quarts  crystals  occur  in 
some  of  the  cavities  of  the  limestone.  That  the  rock  contains  considerable  iron  is  seen  from 
the  color  of  weathered  surfaces  of  it,  and  from  the  thin  layers  of  powdery  oxide  which  lie  on 
some  of  the  flatter  portions  of  the  cliff  tops.  The  following,  No.  1,  is  an  analysis  which  I  had 
made  of  a  sample  of  this  limestone.  No.  2  shows  the  percentage  composition  of  a  fine-grained 
crystalline  limestone,  specimens  of  which  I  collected  last  summer  in  the  vicinity  of  (Geneva 
Lake  station,  on  the  Canadian  Pacific  railway.  Both  being  of  pre-Cambrian  age  I  have  placed 
the  results  of  their  analysis  together  for  comparison. 

No.  1.  N,,.  -j. 

Silica 26.46 6.04 

Alumina 2  10   0.28 

Ferrous  oxide 5.!>4 2.31 

Lime '-'H.:54 27.01 

Magnesia 9.68 1" 

Carbonic  acid 26.32 41.87 

Moisture 0.16 

The  lime  and  magnesia  shown  in  No.  1  exist  as  carbonates.    The  insoluble  silidoua  residue 
after  treatment  with  hydrochloric  acid  is  ecjual  to  31  per  cant.        The   time  and  other 
were  not  determined  in  this,  but  the  total  silica  in  the  rook,  as  shown  above,  The 

loss  on  ignition  was  90.08  per  cent.,  which  includes  'he  cart  .  as  shown 

in  the  table. 

1  Many  lakes  in  the  crystalline  limestone  areas  of  southeaatern    '  totarlo    arc  of    -<im:Ur  "ri^m.  tli-ir 
basins  occupying  depreMiont  which  at  one  time  were  filled  in  with  limestone.      Remnantl  "f  tie  [in 
masses  are  now  in  place  on  their  ahorei 
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In  No  2  the  lime  and  magnesia  shown  are  also  present  as  carbonates.  The  insoluble  silic- 
ious  residue,  after  treatment  with  hydrochloric  acid,  is  equal  to  8.55  per  cent,  of  the  rock.  The 
lime  and  other  bases  in  this  residue  were  not  determined. 

The  larger  of  the  two  Government  diamond  drills  has  been  at  work  in  the  neighbourhood 
of  the  lake  for  the  greater  part  of  the  past  year.  At  the  time  of  my  visit  drilling  was  in  pro- 
gress at  the  shore  on  location  254X,  on  the  southern  side  of  the  southeast  arm  of  the  lake.  It 
was  found  that  the  lake  has  here  a  much  greater  depth  than  would  be  expected.  The  bottom 
of  the  depression  is  filled  with  a  thick  deposit  of  a  reddish  silt  which  resembles  soft  hematite, 
but  carries  only  about  ten  per  cent,  of  metallic  iron. 

Although  the  Steep  rock  limestone  appears  ai  first  sight  to  be  much  different  from  other 
iron-bearing  formations  in  the  northern  districts  of  the  Province,  especially  from  those  which 
are  characterized  by  the  presence  of  interbanded  jasper  and  iron  ore,  still  there  is  a  similarity 
between  the  Steep  Rock  series  and  those  of  moat  of  our  northern  ranges.  The  iron-bearing 
formation  in  the  vicinity  of  lake  Temagami,  for  example,  has  associated  with  it  carbonates, 
in  comparatively  small  quantities,  similar  in  character  to  the  limestone  on  Steep  Rock 
lake.5  Then  again  the  siderite  in  the  neighborhood  of  the  Helen  mine,  in  the  Michipicoton 
Mining  Division,  is  similar  in  composition  to  the  more  western  crystalline  limestone.  It  seems 
probable  that  the  limestone  or  siderite  at  lake  Temagami  and  in  other  localities  at  one  time 
was  present  in  large  quantities,  that  now  remaining  being  a  very  small  percentage  of  what  was 
formerly  in  place.  Moreover  since  the  chief  characteristics  of  many  of  these  iron  ranges  are 
so  much  alike  it  seems  not  improbable  that  at  one  time,  before  the  extreme  erosion  to  which 
the  region  has  been  subjected  took  place,  siderite  or  limestone  existed  on  all  these  ranges. 

SIGNIFICANCE    OF    PYRITE-BEARING    ROCKS. 

There  is  one  other  prominent  characteristic,  as  the  writer  has  pointed  out  in  former 
reports,  which  is  common  to  almost  all  these  older,  pre-Animikie,  iron  ranges  lying  between 
the  Quebec  boundary  on  the  east  and  Manitoba  on  the  west.6  This  is  the  occurrence  of 
pyritiferous  rocks  in  close  association  with  the  iron  ore  formation.  The  interbanded  zone  of 
jasper  and  magnetite  is  in  most  cases  accompanied  by  a  parallel  belt  of  pyrite-bearing  rock, 
whose  base  is  usually  composed  of  chloritic  material.  At  times  the  two  bauds  lie  close  together, 
while  in  some  cases  they  lie  half  a  mile  or  more  apart.  This  relationship  has  been  referred  to 
by  the  writer  in  his  report  on  the  Temagami  ranges.  The  association  of  pyrite  with  the  iron 
ore  of  the  Helen  mine  has  been  frequently  mentioned,  and  the  results  of  recent  drilling  through 
one  of  the  pyrite  deposits  are  given  on  a  foregoing  page  of  the  present  Report.  This  body  of 
pyrite  is  large  enough  to  be  of  economic  importance  and  there  seems  little  doubt,  judging  from 
surface  indications,  that  similar  large  bodies  of  the  mineral  will  be  found  in  the  vicinity  of  lake 
Temagami.  It  was  therefore  of  considerable  interest  to  the  writer  to  find  on  visiting  Steep 
Rock  lake  that  a  pyrite  deposit  had  recently  been  uncovered  there,  thus  furnishing  further 
evidence  that  the  iron  ore  series  of  this  more  western  field  possesses,  in  all  probability,  a  closer 
relationship  to  the  iron-bearing  formations  of  Nipissing  and  Algoma  than  would  at  first  seem 
to  be  the  case. 

It  may  also  be  added  that  on  the  Atikokan  range  proper,  to  the  east  of  Steep  Rock  lake, 
a  pyritiferous  band  of  rock  accompanies  that  in  which  the  iron  ore  occurs.  Farther  west  again 
the  same  association  is  found. 

Then  there  is  also  a  similarity  between  the  quartz  veins  which  are  found  in  proximity  to 
the  iron  formation  at  lake  Temagami,  and  other  points  in  Nipissing,  and  those  of  the  Atikokan 
and  Steep  Rock  areas.  The  fact  that  pyrite  and  hematite  have  been  found  to  occur  together  in 
the  deposits  which  have  been  tested  in  Michipicoton  and  other  localities  should  act  as  an 
inducement  for  the  testing  at  considerable  depths  of  all  pyritiferous  deposits. 

s  Tenth  Report  Bur.  Min.  p.  169.  «  Ibid.  pp.  169  and  173. 
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In  summing  up  the  facts  which  have  just  been  stated,  I  may  say  it  would  appear  tli.it  much 
work  remains  to  be  done  both  by  the  Geld  geologist  and  the  mining  engineer  before  all  <>ur 
widely  scattered  iron  ranges  can  be  correlated,  and  before  ire  0  ui  Feel  safe  in  affirming  that  iron 
ore  is  not  found  under  Certain  conditions  or  that  it  is  certain  to  be  found  trade]  others  While 
we  can  draw  on  the  valuable  experience  which  baa  been  gained  in  iron  mining  on  a  very  exten- 
sive scale,  in  formations  similar  to  our  own,  in  the  statea  of  Michigan  and  Mini 
that  the  conditions  of  occurrence  are  somewhat  different  on  this  side  of  the  Internationa] 
boundary.  There  are  some  things  to  be  learned,  particularly  in  connection  with  the  ooOttTfl 
of  iron  ore  in  association  with  pyrite-bearing  belta  of  rock,  which  will  have  to  be  worked  out  in 
our  own  fields. 

The  pyrite  deposit  near  Steep  Rock  lake  had  been  partially  stripped  at  the  time  of  my 
visit.  The  rock  in  which  the  deposit  is  situated  may  lie  roughly  described  as  a  variety  of 
greenstone  not  unlike  that  in  which  some  of  the  pyrite  in  more  eastern  districts  is  found.  The 
pyrite  is  more  or  less  mixed  with  rock  matter  and  magnetite,  and  has  a  breociated  appearance. 
A  shallow  open  cut  in  the  deposit  was  about  150  feet  in  length  from  north  to  south.  The 
length  of  the  deposit  from  the  foot  of  the  little  lake  known  as  Straw  Bat  lake  eastward  is 
about  300  feet.  It  would  appear  that  a  part  at  least  of  the  basin  of  the  little  lake  was  at  one 
time  occupied  by  material  similar  to  that  in  the  deposit.  Considerable  diamond  drilling  has 
recently  been  done  on  this  pyrite  mass. 

Other  iron  ranges  and  outcrops  of  iron  ore  have  been  discovered  in  the  Rainy  River  dis- 
trict but  little  work  has  been  done  on  them."  They  include  that  n«ar  the  village  of  Dryden, 
on  the  main  line  of  the  Canadian  Pacific  railway,  that  which  crosses  the  Canadian  Northern 
track  near  Nickel  lake  in  Watten  township,  and  the  reported  discoveries  of  ore  on  Upper 
Manitou  lake  and  Turtle  river.  Then  there  are  the  Hunter's  island  outcrops  near  the 
international  boundary  which  are  claimed  to  be  on  a  continuation  of  the  Vermilion  range  of 
Minnesota. 

II.     District  of  Thunder  Bay. 

In  the  Thunder  Bay  distiict  similar  ranges  occur,  some  of  which  have  been  known  fa 
many  years  and  have  been  more  or  less  carefully  examined. 

MATTAWIN    RANGE. 

One  of  the  best  known  is  the  Mattawin  range.  Important  outcrops  on  this  range  can  now 
be  easily  reached  by  taking  a  train  on  the  Canadian  Northern  railway  to  the  forks  of  the 
Mattawin  river.  A  road  runs  on  either  side  of  the  river  t<>  the  range  which  lies  a  couple  of 
miles  south  of  the  railway. 

This  range,  so  far  as  it  has  been  traced,  has  a  total  length  of  •'!•">  or  40  miles.    It  runs  from 
Greenwater  lake   eastward,   south   of  lake  Shebandowan,  t<>    Kaminiatiquia   00  the  Canadian 
Pacific  railway.     The  ore  formation  consists  of  intcrbanded  jasper  and  other  closely  related 
silicious  mateiial,  with,  usually,  magnetite,  although  at  times  the  ore  associated  with 
is  hematite.     This  range  has  been  frequently  described  in  a  genera]  way  both  m  the  repoi 
the  Geological  Survey  and  Bureau  of  Mines. 

TllK    MBSAB1    EXTENSION, 

Another  iron-bearing  area  in  the  Thunder   Bay  distriot  which  has  a  insiderable 

attention  as  a  probable  source  of  ore  jB  thus  outlined  by  Mr.  William  Molnnes,  of  tl 
Geological   Survey:   "Roughly   described,  this   area   occupies  a   triangular  apace    bounded    l>y 
Lake  Superior,  the  Unite    -  boundary,  and  a  Une  extending  from  Qunflint  lak.-  north 

easterly  to  the    shores  of   Thundei       >y  Thil  I    by  Animikn-  rooka    similar  to 

7  11th  Report,  Bur.  Mines,  p.  181 
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those  of  the  Mesabi  range  of  Minnesota. 
Mr.  Mclnnes  and  others  who  have  ex- 
amined the  field  state  that  it  is  a  matter 
of  probability  that  similar  beds  of  ore  to* 
those  of  the  Mesabi  will  be  discovered. 
Prof.  Van  Hise  also  states"  "  Undoubt- 
edly equivalent  with  the  Upper  Huronian 
Mesabi  iron-bearing  series  is  the  Animikie 
series  of  Thunder  Bay,  which  extends  from 
Gunflint  lake  on  the  international  boun- 
dary east  beyond  Port  Arthur  on  Lake 
Superior. "  This  area  is  penetrated  by  the 
Port  Arthur,  Duluth  and  Western  railway 
and  by  the  Canadian  Pacific  railway. 

Diamond  drilling  has  been  in  progress 
for  seven  or  eight  months  past  on  the  area 
of  these  rocks  which  surrounds  Loon  Lake, 
a  railway  siding  twenty-three  miles  east  of 
Port  Arthur.  The  ore,  which  is  red  hema- 
tite, is  associated  with  taconyte  similar  in 
character  to  that  of  the  Mesabi  range. 
Detached  areas  of  trap  here,  however, 
overlie  the  taconyte  in  places.  The 
taconyte  also  rests  on  trap  The  bottom 
of  the  taconyte  layer,  which  averages 
about  forty  feet  in  thickness,  at  some 
points  has  siderite  associated  with  it. 

The  taconyte  layer  or  bed  dips  at  a 
alight  angle  towards  Lake  Superior,  which 
lies  four  or  five  miles  to  the  southward. 
Granite  hills  form  a  barrier  to  the  north- 
ward. It  would  seem  that  the  hematite 
has  been  deposited,  replacing  the  taconyte, 
by  waters  circulating  or  making  their  way 
southward  from  the  granite  hills  on  the 
north  to  Lake  Superior. 

LAKE  NIPIGOX  RANGES. 

Other  ranges  in  the  Thunder 
Bay  district  which  have  attracted 
more  or  less  attention  include 
those  which  run  eastward  from 
the  shore  of  lake  Nipigon.  This 
locality  was  described  by  Mr.  J. 
W.  Bain  in  1900,  '•'  at  the  time 
the  first  locations  were  being 
surveyed.        Since    then    much 

8  "  Iron  ore  Deposits  of  the  L. 
Superior  KegioD,"p.  410. 

a  Tenth  Report  of  the  Bui  au 
of  Mines,  pp.  212-214. 
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prospecting  has  been  done  on  the  ranges  which  are  said  to  be  three  in  number  and  roughly 
parallel  to  one  another.  Two  companies  who  have  had  options  on  the  locations  have  done 
diamond  drilling.     Operations  have  now  ceased  no!   on  account,  it   is  said,  of  the  outlook  for 

the  discovery  of  workable  ore  bodies  being  unpromising,  but  owing  to  the  inability  of 
doing  the  work  to  make  satisfactory  terms  with  the  owners ss  regards  time  for  thoroughly 
ing  the  properties  before  having  to  make  large  cash  payment 

Dr.  W.  A.  Parks  makes  the  following  statement  concerning  these  Nipigon  iron  ran 

'"The  region,  from  the  Sturgeon  to  the  Black  water  river  and  f.  >r  s  few  miles  mi  each  side 
of  these  streams,  is  occupied  by  various  Huroniao  rocks,  including  sericite  and  oth< 
altered  porphyrite  and  quartz-porphyry,  slate  and,  more  abundantly,  diorite,  both  massive  and 
in  different  stages  of  metamorphism.     Agglomerates  also  are   found  at   s   few   places/     The 

dividing  line  between  the  agglomerates  and  the  rocks  between  them  might  be  drawn  from  the 
mouth  of  the  Sturgeon  river  to  a  point  north  of  Windigokan  lakes.  Particular  attention  is  due 
to  this  region  as  it  contains,  in  places,  ranges  of  schists  passing  into  jasper  and  hematite.  Tin- 
strike  is  somewhat  north  of  east  in  all  cases  and  the  dip  variable,  but  always  near  the  vertical. 
W  ithin  the  limits  of  the  sheet  there  are,  roughly  speaking,  three  ranges  with  indications  of 
iron  ;  one  just  north  of  the  Sturgeon  river  and  two  south  of  it.  Many  claims  have  been 
staked  on  these  belts,  chiefly  by  the  Flaherty  and  Clergue  syndicates,  both  of  which  are 
actively  and  systematically  prospecting  the  region.  Mr.  Flaherty  has  had  a  diamond  drill 
working  during  the  past  summer  on  the  first  range  south  of  the  Storgeon  (the  Sand  river 
range)  The  jasper  rock  is  here  1,000  feet  wide  and  is  filled  with  narrow  bands  of  pure 
hematite.  Its  strike  is  22°  north  of  east  and  its  dip  noiD  ward  7<i  .  The  drill  tras  driven 
down  542  feet  at  an  angle  of  60°  from  the  vertical  to  the  south,  thus  cross-cutting  the  di  | 
The  core  revealed  continuous  jasper  with  narrow  bands  of  hematite  and  at  the  bottom  -.% 
passage  into  quartzite.  This  belt  has  been  traced,  with  some  interruptions,  to  Little  Long 
lake,  a  distance  of  70  miles  to  the  eastward,  at  which  Dr.  Bell  mentioned  the  occurrence  ol 
iron  ore  in  his  report  for  1870.  North  of  the  Sturgeon,  the  strike  is  about  the  same,  but  tin- 
average  width  is  difficult  to  ascertain  as  the  deposit  is  covered  by  the  silt  at  the  river  banks. 
Slaty  hematite,  giving  40  per  cent,  iron  has  been  found  at  different  places  on  this  range,  I 
was  able  to  work  out  the  geological  conditions  of  occurrence  fairly  well  and  will  be  in  a 
position  to  write  on  this  poitit  when  the  various  samples  have  been  examined.  Jasper  was 
observed  at  one  place  on  the  Blackwater  river  and  magnetite  was  found  south  of  Blackv 
lake." 

NEAR  BLACK  STURGEON  LAKE. 

Dr.  Wilson  refers  to  the  occurrence  of  soft  hematite  in  the  vicinity  of  Black  Sturgeon  lake 
which  lies  southwest  of  lake  Nipigon.11    From  his  report  it  would  appear  that  there  is  a  prob- 
ability of  workable  deposits  being  found  in  the  vicinity,  and  locations   have  recently  been  ap- 
plied for  covering  some  of  the  outcrops.      Dr.  Wilson  classes  the  rocks  as   Hutouian.      11: 
cription  of  the  iron  ore  outcrops  is  as  follows  : 

"Commencing  near  the  southeast  corner  of  Black  Sturgeon  lake  and  extending  soul 
to  the  vicinity  of  Nonwatinose  lake  is  a  narrow  belt  of  highly  ferruginous  quartzite  of  an  ai 
width,  so  far  as  could  be  determined,  of  about  four  hundred  yards.  On  the  northeast,  this 
quartzite  band,  whose  beds  strike  N.  20  E.  and  are  nearly  verticil,  is  cut  off  by  the  granitoid 
gneiss  belt  referred  to  above,  while  on  the  southwest  it  is  overlaid  by  later  deposits.  About 
half  a  mile  east  of  Black  Sturgeon  lake;  the  quartzites  an-  interbanded  with  a  red  hematites 
sometimes  quite  soft,  in  bands  rarely  over  a  foot  in  width.  The  outcrop  it  this  point  is  small, 
but  from  the  typographic  features  of  tin-  vicinity  one  would  expect  that  a  much  larger  i>-"ly  of 

soft  hematite  ore  would     be  found  in    tin-    valley   near   the   OUtCTODS,  which  are  on  thi 

ste.p  incline.     Farther  east,  other  small  exposures  of  the  or sour,  but   the  drift   covering 

makes  it  impossible  to  determine  their  extent  ami  value  without  considerable  stripping  I 
understan  1  that  locations  have  already  been  taken  up  along  this  belt .  although  1  was  unable  to 
find  any  claim  stakes  in  the  vicinity  of  Black  Sturgeon  lake.     Claims  have  been  staked  north 

awaten  and  east  ol  Nonwatinose  lake.     No  development  works  of  any  kind   I 
been  undertaken,  and  tin-  value  ol  the  belt  has  still  to  he  proved.      The  ores  which  I 
i-  unctuous  day-like  mass  of  bright  red  hematite  to  a  hard  ..re,  in  whi 
quently  found  small  patches  of  sparkling  blue-black   hematite.     I    was  informed  thai 
hematite  in  lai  -  has  also  been  found  in  the  vioinil 

10  Sum.  Report,  Qeol.  Surv.  1901,  p.  106.  "Ibid,  i 
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Two  samples  of  hematite,  from  the  Blaok  Sturgeon  area,  given  to  dm  by  Mr   H.  a.  Wiley 

of  Port  Arthur,  were  found  to  have  the  following  percentage  composition  : 

1. 

Metallic  iron 80.1]  :.::  7 1 

Sulphur o.08 

Phosphorus 0.016 

Titanium none.  none. 

DEPOSITS    O.N    PIC    KIVKK. 

The  writer  has  not  been  able  to  obtain  much   information   concerning   the   Pie   tin 

posits  which  lie  four  miles  north  of  Peninsula  harbor,  lake  Superior.  Locations  X.s<K)  to 
X809,  totalling  1,400  acres,  were  surveyed  two  or  three  years  ago.  The  ore  is  said  to 
be  magnetite,  but  no  description  of  the  geology  of  the  locations  is  at  hand.  It  is  il 
the  deposits  have  been  uncovered  at  several  points.  A  general  aocoont  '>f  the  geology  of 
the  Pic  river  is  given  by  Dr.  Robert  Bell,  who  examined  it  in  LU70.1'  In  the 
same  report  he  refers  to  the  occurrence  of  iron  ore  on  the  Little  Pic  river  and 
states  :  "The  rock  at  the  mouth  of  the  river,  on  the  west  side,  consists  of  B  m  tssive  crystal- 
line granitoid  rock,  composed  chiefly  of  red  orthoclase  with  ■  little  black  hornblende,  holding 
thick  beds  or  veins  of  magnetic  iron  ore";  and  further,  "the  principal  deposit  <>f  iron  met 
with  in  the  region  explored  is  on  the  west  side  of  the  mouth  of  the  Little  Pic  river,  where  as 
already  mentioned,  thick  beds  or  veins  of  iron  ore  are  associated  wiih  a  reddish  granitoid  rock . 
The  united  thickness  of  three  of  these,  which  occupy  a  horizontal  position  in  a  cliff,  appears  t.> 
be  about  ninety  feet.  A  sample  of  this  ore,  assayed  by  Dr.  Hayes,  of  Boston,  yielded  thirty- 
six  percent,  of  metallic  iron,  and  another  assayed  by  Dr.  Gird  wood,  of  Montreal,  from  s  differ- 
ent spot  at  this  locality,  contained  forty-six  per  cent,  of  metal.  Dr.  Hunt  finds  a  specimen 
which  we  brought  to  contain  36.85  per  cent,  of  iron,  chiefly  as  a  silicate." 

MAGNETITE    ON    SAVANT    LAKE. 

Above  the   upper  end  of  ths  nirrows,   which   run   northward   from  the  old   post  of   the 
Hudson  Bay  Company,  a  bay  about  two  miles  deep  stretches  to  the  BOUthwi    '        I  creek  runs 
into   the  head  of  this  bay,  and  a  portage  follows  roughly  the  direction  of   the   creek   fol    I 
distance  from  the  shore.     Across  the  strike  south  from  this  creek  we  found  stringers  and 
lenses  of  a  fine-grained  r.iagnetite  in  chlorite  schist  over  a  distance  of  from  150  to  200  J  I 
The  magnetite  occurs  very  irregularly  distributed  in  the  schist,  and  gives  ii"  appearance  of 
being  of  economic  value  at  this  point.     In  one  or  two  places  lenses  were  found   which 
width  of  three  or  four  feet  with  a  length  two  or  three  times  as  jrre&t.     They  did   not   appear, 
however,  to  be  continuous  at  any  great  depth.     To  the  northeast,   at  the  month  of  the 
similar  outcrops  of   narrow  stringers  of   magnetite  are  found   on    the    islsj  one   point 

here  the  stringers  or  bands  exhibit  a  highly  brecciated  structure.     The   rook  is  rather  h  I 
classify  in  the  field,  and  might  be  put  down  either  as  B  chlorite  solusi  \  thin 

section  of  a  portion  of  it  appeared  to  indicate  thai    the  specimen   from  which  it  m  taken  had 
originally  been  part  of  a  more  or  less  bask  igneous  I 

An- outcrop  of  somewhat  similar  magnetite  lies  a  short  distance  irest  of  the  old  B 

Bay  post,  near  the  southern  end  of  the  narrows  which  oonneol  the  tw<  the  hike. 

Although  00  jasper  or  siderite  was   found    in  connection  with    these   Bavanl    lake   Ottti 
it  is  not  improbable  that  if  a  line  is  followed   in  the  direction  of  the  stiil,  jaspilyte 

series  will  be  found. 


JGeol.  Surv.  K*i>.,  1800  71,  p.  837. 
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OTHER    OCCURREN'CES    IN    THE    DISTRICT. 

The  largest  of  the  Slate  islands,  which  lie  about  eight  miies  south  of  Jackfish  bay,  lake 
Superior,  is  reported  by  Dr.  Bell  to  have  "  a  band  of  impure  slaty  hematite  ore  "  on  its  western 
point.     Further  information  on  the  geology  of  the  Slate  islands  is  given  by  Dr.  Coleman.13 

Last  autumn  a  deposit  of  magnetic  iron  ore  was  discovered  a  few  miles  inland  from  Utter 
cove,  lake  Superior.  The  deposit  is  said  to  lie  a  short  distance  north  of  the  township  of 
Homer.     The  ore  is  fine-grained. 

The  following  quotations  refer  to  other  outcrops  of  iron  ore  in  the  Thunder  Bay  district.14 

"  One  side  of  Little  Pine  lake  has  a  number  of  mineral  exposures  of  copper  and  iron." 
This  lake  is  on  the  river  of  the  same  name  which  is  a  branch  of  the  Kenogami,  and  it  lies  not 
far  west  of  the  eastern  boundary  of  the  district. 1 5 

"  A.t  the  first  portage  there  is  an  iron-stained  outcrop  with  a  band  of  red  jaspery  mineral 
running  through  it  about  two  feet  wide.  .  .  Samples  of  this  mineral  and  rock  . 
showed  reddish  jasper  mixed  with  magnetic  iron  and  very  silicious."1'3  The  portage  referred 
to  is  on  "a  river  at  the  southwest  of  the  lake,"  Wahbahkimmung  or  White  Earth  lake.  The 
description  given  of  the  location  of  this  outcrop  is  not  very  definite,  and  the  river  referred  to 
is  not  shown  on  the  map.  White  Earth  lake  lies  nearly  midway  on  the  canoe  route  between 
lake  St.  Joseph  and  lake  Nipigon. 

"A  number  of  islands  occur  in  this  lake  composed  of  gneiss,  which  contains  a  consider- 
able amount  of. magnetite."17  The  lake  referred  to  is  Big  Mountain  lake  on  the  route  between 
the  Gull  river  and  Obugamiga  lake,  to  the  west  of  lake  Nipigon. 

"The  redon  northeast  of  Dog  lake  is  reported  to  be  rich  in  minerals.  A  number  of  iron 
claims  north  of  Little  Pike  lake  have  been  surveyed,  and  other  deposits  of  iron  in  this  district 
are  known  to  occur."1"  The  Dog  lake  referred  to  lies  12  or  15  miles  north  of  Kaministiquia 
station. 

"Referring  to  that  part  of  the  Albany  river  between  the  mouths  of  the  Ogoki  and  Keno- 
gami, in  the  vicinity  of  the  boundary  between  the  districts  of  Thunder  Bay  and  Algoma,  it  is 
stated  that  the  channel  is  "full  of  gravel  bars  and  low  gravel  islands  of  rounded  pebbles, 
prominent  among  which  are  many  of  hematite  and  jasper."19 

III.   District  of  Algoma. 

In  Algoma,  the  next  district  to  the  east,  ircn  ore  deposits  and  ranges  have  been  reported 
in  numerous  localities.  The  Michipicoton  iron  range,  which  is  our  only  productive  range  at 
the  present  time  in  northern  Ontario,  lies,  according  to  the  most  recent  survey,  in  Algoma 
close  to  the  boundary  of  Thunder  Bay  district.  It  is  not  necessary  to  say  much  here  concerning 
this  range  as  it  has  been  described  in  many  papers  during  the  last  four  years,  especially  in  the 
Eleventh  Report  of  the  Bureau  of  Mines.  The  Helen  mine  and  other  deposits  on  the  range 
are  also  referred  to  in  the  present  report.  Considerable  interest  was  aroused  during  the  past 
summer  in  an  area  which  lies  about  four  miles  south  of  the  Michipicoton  river  and  two  miles 
from  lake  Superior.     About  thirty  claims  have  been  staked  out  there. 

The  Cape  Choye  range  is  said  to  be  six  miles  long  and  similar  in  character  to  that  of 
Michipicoton  proper. 

Batchawana  bay  attracted  attention  years  ago  on  account  of  the  iron  formation  which  out- 
crops in  its  vicinity.     The  outcrops  have  been  described  by  a  number  of  writers.20 

1    lltli  Report,  bur.  Mines,  pp    137-8. 

1 '  Report  of  the  Survey  and  Exploration  of  Northern  Ontario,  1900. 

16  Ibid,  p.  144.         1S  Ibid,  p.  185.         17  Ibid,  p.  200.         '  *  Ibid,  p.  205.         19  Ibid,  p.  171. 
Tenth  Report  Bur.  Mines,  p.  189. 
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The  occurrence  of  iron  ore  in  the  townshi]         l>     che,  .Ian  is,  Anderson  and  M 
has  been  already  referred  to  in  this  report     The  ore  in  tin-  deposit*  on  which  work  has  been 
done  is  described  as  being  a  soft  hematite  more  or  loss  interbanded  wil 

related  material  of  a  silicious  nature. 

The  (iron  deposit  at  Desert  lake  in  the  township  of  Aberdeen  s  op  in  1874,  sad 

worked  on  a  small  scale  for  three  or  foot  Tears,       Several    I  re,  which  ia  ■  hema- 

tite, were  shipped  to  Detroit.  - l 

GROUND    HOG    RIVBR    IKON    BELT. 

Iron  locations  have  been  staked  out  on  the  belt  which  crosses  the  Ground   Hog  river  four 
or  five  mile3  north  of  Flying  Poet.     The  post   is  reached  by  canoe  from   I  ition, 

over  a  fairly  easy  route,  in  a  trip  of  about   two  and    "lie    halt    days.      The    route   foUowi 
shown   on    the  geological  map  of  northern  Ontario,    published   by    the    Department    of  Crown 
Lands.     The  point  at  which  the  belt  crosses  the  river  ia  distant   16  or  50  miles  in 
line  from  the  railway. 

At  the  time  of  my  visit  to  Flying  Post,  in  September  last,  I  was  shown  over  that 
of  the  belt  which  lies  adjacent  to  the  river  by  Mr.  Otto  E.  Telgmann,   who  has  explored  B 
large  part  of  the  surrounding  district.     Several  locations  had  been  staked  out  on  th. 
of  the  river  by  Mr.  Telgmann  and  associates,  and  by  Mr.  Drew.     The  following  D 
made  at  that  time,  Mr.  Telgmann  supplying  the  measurements.     Two  parallel  belts  cross  the 
river  here.     They  have  a  strike   which  is  approximately  N  52°  E  and  dip   80*   to  the  north- 
ward.    From  the  south  edge  of  one  belt  to  the  north  edge  of  the  other  the  distance  across  the 
strike  is  about  1,100  yards.     The  south  belt  has  a  width  of  about  200  feet  at   the  river  and 
300  to  400  feet  one  mile  east,  as  shown  by  the  dip  of  the  needle. 

The  space  between  the  two  belts  is  occupied  by  a  greywacke-like  rock.     Mr.  Telgmann 
claims  that  the  north  belt  shows  five  bands  of  ore,  separated  by  rock.     The  distance  m 
the  strike  of  these  bands  is  about  450  feet. 

The  Eouth  belt  at  the  time  of  my  visit  had  been  traced  east  about  one  and  one  half  miles, 
and  the  north  belt  one  mile.  West  from  the  river  the  south  belt  has  been  traced  one  half 
mile  and  the  north  belt  one  mile.  The  rock  more  closely  associated  with  the  Lands  is  chlorite 
schist,  while,  as  already  stated,  that  occupying  the  space  between  the  two  belts  is  more  like 
greywacke.  Quartz  diorite,  containing  bluish  quart/,  like  that  of  some  of  the  rooks  in  the 
vicinity  of  Sudbury,  outcrops  inclose  proximitj  to  the  bands,  but  was  not  seen  to  cut  them. 
The  southern  belt  is  bounded  on  the  south  by  what  appears  to  be  typical  slate.  V  qua 
mile  down    stream,  or  north   of    the   northern    belt,  is  an   outcrop   of  a   massive    igneOUfl   rock, 

whope  character  was  not  definitely  determined.     It    may  1..-  either  a  granite  or  ■<■  diorite. 
Farther  down,  a  quarter  of  a  mile  or  so,  ia  an   outcrop  of  rather  massive  chlorite  schist 
The  exposures  on  the  east  side  of,  and  near  the  river,  lie  in  rather  low  ground,  ami 
well    covered    with    moss    and    a    growth    of    green    timber.      Th.'    material    m    the    be 

consists  of  magnetite,  which  ia  at  times  rather  lined,  and  rateriaminated  «it!: 

and  closely  related  silicious  material  <>i  other  colors.    Some  of  th.-  white  sih. .  rial  is 

friable,  and  can  be  broken  in  the  finger  a  to  B  tine  grai 1  white  Band. 

During  th.'  past,  winter  Mr.  Telgmann  has  tried  the  iron  b 

ward  and  westward,  and    ha.  shown   that,  it  has  a  length  of  whwb 

Hooted  on  this  last  trip  consist  of  silica  interbanded  in  boom  oases  with  magnetite,  but 
more  usually  with  the  red  (hematite)  or  brown  oxides  -f  iron.     The  of  light  or  dull 

colors,  and  some  at  least  ..f  th.   oxide  of  iron  may  have  been  derived  fro,,.  J 

«  Rep.  Com.  Miii.  Bea.  Out.,  L890,  p.  143. 


[316] 


1°02  Iron  Ranges  of  Northern  Ontario  317 


present  in  some  of  the  specimens.     One  sample,  which  has  not  been  examined  chemically, 

appears  to  be  ferruginous  dolomite  or  siderite,  and  is  decomposed,  fur  a  half  inch  or  10  in  from 
its  exposed  surface,  to  iron  oxide.  These  specimens  are  said  to  come  from  ;i  point  three  miles 
or  more  east  of  the  river. 

IKON     FORMATION    ON     WOMAN     KIYKK. 

The  locations  which  have  been  staked  oat  OH  the  iron  belt  on  Woman  riv.-r  are  said  to  be 
most  easily  reached  from  the  mouth  of  this  river,  which  is  passed  on  the  way  from  Bia  otasing 
to  Flying  Post. 

Some  mining  has  been  done  on  the  portage  which  enters  tin-  BOUth  end  of  <  tpeepi 
lake  in  a  banded  silicious  series,  which  is  evidently  part  of  an  iron-bearing  formation,  although 
no  iron  ore  occurs  here.  The  banded  material  is  similar  to  that  of  the  jaspilyte  belts.  If 
traced  east  and  west  it  is  likely  that  this  series  wdl  be  found  to  pass  into  an  iron-bearing  one. 
In  the  pits  which  have  been  sunk  pyrite  has  been  met  with.  About  one  half  mile  up  tin- 
western  shore  of  the  lake  from  the  northern  end  of  the  portage  an  outcrop  of  metamorphio 
conglomerate  was  examined.  It  is  similar  in  appearance  to  that  which  is  associated  with  the 
iron-bearing  series  on  lake  Temagami  and  elsewhere. 

ON    THE    MATTAGAMI. 

Referring  to  the  occurrence  of  iron  ore  at  the  Grand  Rapids  on  the  Mattagami  river  it  is 

stated  : 

"This  locality  is  remarkable  for  the  occurrence  of  a  large  deposit  of  iron  ore.  Its  position 
is  on  the  northwest  side  of  the  river,  at  the  foot  of  the  rapids.  It  runs  along  the  foot  of  the 
cliff  a  distance  of  upwards  of  300  yards,  almost  continuously,  with  an  exposed  breadth  of 
twenty  to  twenty-five  yards.  The  highest  points  rise  about  fifteen  feet  above  the  level  of  the 
river.  The  surface  is  mottled,  reddish-yellow  and  brown,  and  has  a  rough  spongy  or  "  lumpy" 
appearance,  like  that  of  a  great  mass  of  bog  ore.  At  the  surface,  and  sometime*  to  the  depth 
of  several  inches,  it  is  a  compact  brown  hematite,  occasionally  in  botryoidal  crusts,  with  a 
radiating  columnar  structure  ;  but  deeper  down  it  is  a  dark  gray,  compact,  very  finely  crystal- 
line, spathic  ore,  apparently  of  a  pure  quality.  The  brown  hematite  evidently  results  from  the 
conversion  of  the  carbonate.  The  former  yields,  according  to  the  analysis  of  Mr.  BLoffinan, 
52.42  per  cent,  of  metallic  iron,  while  the  latter  shows  a  very  small  amount  of  insoluble 
matter  ;  indeed  there  is,  chemically,  little  room  for  impurities,  since  it  gives  rise  to  so  rich  a 
brown  hematite.  The  geological  relations  of  this  singular  deposit  are  puzzling  ;  it  may  be  of 
newer  date  than  the  limestone  gorge  in  which  it  occurs.  The  adjacent  overlooking  trail  of  soft 
earthy  limestone  is  worn  into  vertical  caverns,  with  fluted  and  rounded  walls,  like  the  si 
great  pot-holes.  They  are  sometimes  partially  lined  with  a  thin  coating  of  a  highly  ferruginous 
carbonate.     The  iron  ore  was  nowhere  seen  quite  in  contact  with  the  rock. "-'-' 

IV.   District  of  Nipissing. 

In  the  district  of  Nipissing  outcrops  of  iron  ore  have  been  found  at  numerous  points.  The 
chief  outcrops,  between  lake  Temagami  on  the  east  and  the  Township  of  Hut  ton  on  the  irest,  are 
described  in  the  Tenth  Report  of  this  Bureau,  pages  160  to  L80.  Tho  Shining  Tree  lake  and 
other  outcrops  have  also  been  described  in  recent  reports 

The  occurrence  of  magnetite  at  lake  Abitibi  is  described  as  follows:  "  it  was  observed  on  tin 
south  side  of  the  upper  lake  and  also  on  the  west  side  of  the  lower  lake.  At  none  of  th.se 
localities,  however,  was  it  found  in  important  quantities."  M 

"  Report  Geological  Survey,  1875-6,  p.  321.  9S  Rep.  (Jeol.  Surv.  L8T9  •'*,  p.  VU 
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MOOSE  MOUNTAIN  IRON  RANGE. 

BY    C.     K.     LEITH. 

The  readers  of  the  Ontario  Bureau  of  Mines  Reports  are  already  familiar  with  the  general 
features  of  the  Moose  Mountain  iron  range  of  Ontario  through  the  papers  of  Professors  Coleman 
and  Miller.  During  the  fall  of  1902  the  writer  made  a  somewhat  more  detailed  examination 
of  the  area  than  had  before  been  practicable,  and  as  a  result  of  this  work  is  able  to  present  a 
few  additional  points  concerning  the  geology  of  the  range. 

The  Moose  Mountain  iron  range  lies  about  twenty-five  miles  north  of  Sudbury,  Ontario,  in 
the  township  of  Hutton  and  district  of  Nipissing. 

Magnetite  ores  appear  in  numerous  exposures  in  the  area.  On  weathered  surfaces  they 
are  black,  dark  green  and  gray,  and  on  glaciated  surfaces  have  the  lustre  of  metallic  iron.  The 
ores  are  minutely  interbanded  with  silicious  material,  including  chert  and  phases  resembling 
quartzite  and  graywacke,  and  in  places  also  they  contain  monoclinic  amphiboles  and  epidote. 
Certain  of  the  lean  banded  silicious  ores  resemble  jasper  but  the  colors  are  Hack  and  gray,  and 
rarely  yellow,  brown,  or  dull  red.  Typical  bright  red  jaspers  are  not  seen.  The  ores,  together 
with  the  associated  rocks  and  minerals  above  mentioned,  may  be  called  the  iron  formation. 

The  microscope  shows  complete  gradation  between  masses  of  almost  pure  magnetite  and 
aggregates  of  amphibole,  probably  mainly  hornblende.  The  associated  silicious  material  which 
in  the  hand  specimen  resembles  both  chert  and  quartzite,  appears  under  the  microscope  as  a 
clear  crystalline  mosaic  of  closely  fitting  particles  showing  absolutely  no  trace  of  fragrnental 
origin,  so  far  as  the  writer  has  been  able  to  discover.  The  re-crystallization  of  fragrnental 
quartz  rock  or  of  chert  such  as  occurs  in  the  Lake  Superior  region  could  yield  the  same  result. 

Depending  upon  the  amount  of  silicious  or  amphibolitic  material  which  they  contain,  the 
ores  vary  from  lean  to  high  grade.  Ordinarily  the  lean  and  high  grade  ores  are  in  separate 
exposures.  The  silicious  impurities  tend  to  lower  the  grade  of  the  ore  very  rapidly,  while 
amphibolitic  and  epidotic  inclusions  may  be  present  in  considerable  abundance  and  the  ore  still 
be  of  good  grade,  although  such  impurities  may  slightly  increase  the  difficulty  of  working  in 
the  furnace.  The  ore  has  a  strong  effect  on  the  magnetic  needle,  and  magnetic  readings  enable 
one  to  connect  up  the  isolated  exposures  into  several  belts. 

Geological  Features  of  the  Range. 

The  rocks  immediately  adjacent  to  the  iron  formation  belts  are: 

(1)  Basic  igneous  rocks,  which  may  be  collectively  referred  to  as  greenstone  and  green 
schist.  They  vary  in  texture  from  coarsely  granular  to  fine-grained,  and  from  massive  to 
schistose.  Under  the  microscope  they  may  be  seen  to  have  close  similarity  in  mineralogical 
composition  in  that  they  all  consist  mainly  of  hornblende,  with  interstitial  feldspar  and  other 
accessory  constituents.  According  to  the  abundance  and  arrangement  of  these  minerals  the 
rocks  may  be  called  hornblende  schists,  hornblende  gneisses,  diorites,  metabasalts,  amphibolites, 
or  perknites.  Characteristics  of  nearly  all  of  these  phases  is  the  presence  of  accessory  magnetite: 
in  some  of  the  rocks  also  a  little  pyrite  is  to  be  noted.  Near  the  contact  of  the  ores  the 
magnetite  increases  in  amount,  and  specimens  may  be  collected  showing  complete  gradation 
between  rocks  consisting  predominantly  of  hornblende  on  the  one  hand  and  the  magnetite  ores 
on  the  other.  The  greenstones  and  green  schists  are  in  considerable  part  intrusive  into  the 
iron  formation,  but  there  is  no  evidence  that  all  of  them  are  intrusive,  and  indeed  it  is  likely 
that  certain  of  the  more  schistose  and  more  metamorphosed  of  the  green  schists  are  basal  to  the 
iron  formation,  have  served  as  the  basement  upon  which  it  was  Joriginally  deposited,  and  have 
been  folded  with  the  iron  formation. 
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(2)  In  a  few  places  immediately  adjacent  bo  the  ore  belts  is  ■  pyritifei  ymcki 
formation,  with  quaxtzitic  and  slaty  phases,  and  with  dark  green  phases  which  can  with  the 
greatest  difficulty  be  discriminated  from  the  greenstones.  The  fragmental  origin  of 
rocks  seems  clear  in  the  tield  and  in  the  hand  specimens,  bul  under  the  microscope  there 
appears  a  closely  fitting  mosaic  of  quarts  and  feldspar  with  do  ti  unded  or  fragmental 
outlines,  a  structure  which  might  equally  well  have  resulted  from  the  alteration  of  fragmental 
sedimentary  rock  or  from  organic  chert.     The  magnetite  ores  contain  thin  layers  of  gray* 

like  material  as  already  noted,  and  these  become  more  abundant  near  the  contact  with  the 
graywacke  formation. 

(3)  At  still  other  places  massive  granite  comes  into  contact  with  the  ores,  and  the  n 

are  such  as  to  indicate  the  granite  to  have  intruded  the  ore  and  at  hast  part  of  the  greenstone. 
Near  its  contact  with  the  greenstone  there  is  at  places  a  zone  of  weak  magnetic  attraction. 
The  granite  is  a  biotite  granite,  and  is  rarely  pyritiferous.  Exposures  of  rich  -re  are  in  places 
found  adjacent  to  the  intrusive  greenstone  and  granite,  suggesting  that  the  intrusion  of  these 
rocks  has  had  an  effect  on  the  concentration  of  the  ore. 

The  granites  and  a  large  portion  of  the  greenstones  are  fresh  and  missive.  The  green 
schists  show  a  vertical  schistosity,  and  the  graywacke  and  iron  ore  belts  exhibit  steeply  inclined 
bedding  and  schistosity. 

Comparison   with   Vermilion  Iron  District. 

In  their  steeply  inclined  attitudes,  their  relations  to  surrounding  greenstones  and 
schists,  their  sharp  and  irregular  contacts  with  these  rocks,  their  intrusion  by  acid  igneous 
rocks,  the  iron  formation  belts  of  the  Moose  Mountain  range  show  very  suggestive  similarity 
to  the  iron  and  jasper  belts  and  associated  greenstones  and  green  schists  of  the  Vermilion  iron 
district  of  Minnesota.  They  diner  in  the  character  of  the  ores,  those  in  the  Moose  Mountain 
range  being  magnetite,  while  those  in  the  Vermilion  range  are  hematite  ;  in  their  association 
with  fragmental  pyritiferous  graywacke,  the  Vermilion  ores  having  associated  slate,  but  appar- 
ently no  coarsely  clastic  material;  in  the  presence  of  amphibole  and  epidote  in  a  part  of  tin 
ores,  these  being  lacking  in  the  Vermilion  ores  ;  in  that  a  considerable  part  of  the  greenstones 
in  the  Moose  Mountain  range  are  intrusive,  while  in  the  Vermilion  range  they  are  practically 
all  basalt  ;  and  in  that  the  Moose  Mountain  ores  lack  the  associated  brilliantly  colored  jaspers 
which  are  a  very  characteristic  feature  of  the  Vermilion  range. 

The  iron-bearing  series  of  the  Vermilion  district  of  Minnesota  has  been  mapped  and 
described  by  the  United  States  Geological  Survey  as  Archean  or  Basement  Complex,  ami  on 
the  basis  of  rough  lithojogical  similarity  the  Moose  Mountain  series  might  also  be  assigned  to 
the  Archean.  But  the  differences  above  noted  are  such  that  in  the  absence  of  any  structural 
connection  with  the  Vermilion  district  any  correlation  of  the  Moose  Mountain  and  Vermilion 
iron-bearing  series  would  be  a  mere  guess. 

To  the  southeast  of  the   township   of  Button,   n«ar   lake    Wahnapitae,    there  may   be 
seen  iron    formation    rocks    presumahly   belonging   in   the  same   general    belt   as  the    Hut  ton 
ores.       But    the    Wahnapilae     rocks    differ    from     tin      Button    rocks     in   showing  dose    asso. 
ciation    with    a    clean-cut    pyritiferous    quartzite,     in    being     ferj     lean,     and    consist iii 
the  most  part  of  chert  and  monoolinic  amphibole,   with  a  subordinate  smounl    of  mi 
.tite.     Under   the   microscope,  octahedra  of  magnetite    are    seen    lying    in    S    olosely     fitting, 
somewhat  irregular  mosaic  of  quarts,  ramifying  through  which  are  numerous  thin  needles  "i" 
colorless  and  light  greenish   amphibole.      The   rock    is  similar  to   rocks  which   have  been 
actinobte-magnetite-schists  or  griinerite-msgnetite-scbists,  iii  tli  .on.     The 

assoohited  pyritiferous  quartzite,  which,  as  shown  in  the  led.,'''  and  in  the   band  speeimi 
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clearly  and  without  doubt  a  quartzite,  under  the  microscope  exhibits  a  quartz  mosaic  differing 
from  the  quartz  mosaic  in  the  actinolite-magnetite  rock  only  in  being  somewhat  more  even  in 
texture.  It  is  possible  that  the  quartoze  background  of  the  actinolite-magnetite  rock  and  of 
the  quartzite  are  the  same  in  origin,  but  it  seems  more  likely  that  the  recrystallization  of  the . 
silicious  material  in  two  different  kinds  of  rocks  has  resulted  in  phases  showing  general 
similarity. 

Possible  Origin*  of  the  Ore. 

It  is  yet  too  early  to  make  any  definite  statements  concerning  the  origin  of  the  iron  ore, 
but  there  are  known  certain  significant  facts  which  may  be  of  interest. 

The  characteristic  association  of  magnetite,  amphibole,  and  quartz  (which  is  probably 
recrystallized  chert)  is  the  same  as  in  rocks  of  the  Lake  Superior  country  which  can  be  proved 
to  result  from  the  alteration  of  iron  carbonate  and  ferrous  iron  silicate  under  deep-seated  con- 
ditions of  silication  and  partial  oxidation.  In  the  east  end  of  the  Mesabi  district  actinolite- 
magnetite  rocks  have  resulted  from  the  alteration  of  ferrous  iron  silicate,  presumably  because 
of  the  influence  of  the  great  Keweenawan  gabbro  adjacent,1  and  in  the  east  and  west  ends  of 
the  Penokee-Gogebic  range  similar  rocks  -  have  developed  through  the  action  of  the  Keweena- 
wan rocks.  The  Moose  Mountain  iron  formation  is  cut  by  intrusives,  and  the  conditions  have 
been  favorable  to  the  development  of  the  presently  observed  rocks  from  iron  carbonate  or  iron 
silicate,  if  sueh  were  ever  present.  Beyond  this,  however,  there  is  no  evidence  that  the  ores 
have  developed  from  original  rocks  of  this  character. 

Professor  Miller,  of  the  Ontario  Bureau  of  Mines,  has  noted,  as  warranting  further  study, 
.  the  common  association  of  the  iron  ores  in  the  Xipissing  district  with  pyritiferous  quartzites 
and  graywackes.3  This  fact,  together  with  the  general  importance  of  sulphides  of  other  ores 
in  this  district,  and  the  stages  of  alteration  of  iron  pyrites  to  iron  oxides  actually  to  be  observed 
on  a  small  scale  in  hand  specimens  of  certain  of  the  adjacent  rocks,  suggests  that  iron  pyrites 
may  be  in  some  way  connected  with  the  origin  of  the  iron  ore  in  this  district.  This  is  little 
more  than  conjecture,  but  should  certainly  be  followed  up  by  any  one  attempting  to  prove  the 
origin  of  the  ores.  Chemically,  there  is  no  reason  why  ores  should  not  develop  from  iron  sulp- 
hides as  well  as  from  iron  carbonates  or  from  iron  silicates,  and  Van  Hise  has  suggested  the 
sulphides  as  a  partial  source  for  certain  of  the  Lake  Superior  iron  ores  and  especially  the 
Michipicoton  ores,  and  has  indicated  their  probable  manner  of  development.4  However,  the 
actual  development  of  a  considerable  body  of  ore  from  such  a  source  in  the  Lake  Superior 
region  has  not  yet  been  proved,  and  the  burden  of  proof  will  rest  heavily  upon  any  one 
attempting  to  establish  this  origin  for  the  Moose  Mountain  ores. 

While  much  of  the  ore  in  the  Hutton  district  is  too  lean  for  present  use,  there  is  also 
present  a  considerable  amount  of  ore  running  above  58  and  60  per  cent,  in  metallic  iron.  Little 
test-pitting  or  drilling  has  been  done  to  determine  the  extent  of  such  ore,  but  the  surface 
indications  are  promising.  Sulphur,  an  element  to  be  feared  in  magnetite  ores,  is  in  very 
small  quantity  ;  the  considerable  number  of  analyses  which  have  been  made  of  the  ore  show 
sulphur  varying  from  .01  to  .08  per  cent.     Titanium  is  altogether  lacking. 

The  ore  is  hard  and  crystalline,  and  because  of  its  crystalline  character  will  crush  to  a  good 
size  for  furnace  use.  It  will  doubtless  be  found  to  serve  admirably  for  mixing  with  soft  ores 
such  as  the  Mesabi. 

"The  Mesabi  iron-bearing  district  of  Minnesota,  by  C.  K.  Leith  :  Mon.  U.  S.  Geol.  Survey,  Vol. 
XLIII.  1903,  pp.  272  274. 

aThe  Penokee  iron-bearing  neries  of  Michigan  and  Wisconsin,  by  R  D.  Irving  and  0.  R.  Van  Hise  : 
Mon.  U.  S.  Geol.  Survey  Vol.  XIX,  1892,  pp.  25(-260. 

'Report  of  the  Bureau  of  Mines  for  1901,  p.  177. 

4The  Iron  Ore  Deposits  of  the  Lake  Superior  region,  by  C.  R.  Van  Hise  :  2 Let  Ann.  Rept.  U.  S. 
Gejl.  Survey,  Pb.  Ill,  190L  pp.  319  320. 
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MAGNETIC  CONCENTRATION  OF  IRON  ORES. 

BY    J.     WALTER    WELLS. 

The  future  supply  of  iron  ore  is  a  problem  which  far-sighted  ironmasters  are  investigating, 
as  the  resources  presently  available  are  not  calculated  to  last  many  years.  Already  English 
and  German  iron  works  are  importing  ores  from  Spain  and  Sweden.  In  the  United  States  the 
reserves  of  high-grade  ore  are  not  likely  to  be  sufficient  for  more  than  40  years,  while  the 
supply  in  Canada  is  apparently  no  more  abundant  ;  so  that  the  best  means  of  utilizing  the 
immense  deposits  of  low-grade  iron  ores  well  known  to  exist  becomes  a  proper  subject  of 
inquiry. 

Meanwhile  the  production  of  pig  iron  continues  to  increase  rapidly.  For  example,  in 
1901  the  toial  production  of  pig  iron  in  the  United  States  was  15,878,854  long  tons  valued  at 
$242,174,000  using  28,887,479  tons  of  iron  ore,  being  nearly  twice  the  production  in  1896.  In 
1900  Canada  produced  86,090  long  tors  of  pig  iron,  while  in  1901  the  production  rose  to 
244,976  tons  and  without  doubt  is  destined  to  advance  with  rapid  strides. 

Iron  ore  does  not  reproduce  itself  as  does  forest  or  animal  wealth.  Ironmasters  are  facing 
a  constantly  decreasing  supply  of  high-grade  iron  ore  along  with  a  constantly  increasing  con- 
sumption. Sooner  or  later  the  low-grade  iron  ores  must  be  drawn  upon.  And  it  may  be 
advisable  to  concentrate  such  ores  before  using  them  in  the  furnace. 

What  is  Concentration  ? 

To  the  engineer  concentration  means  the  separation  of  the  chaff  from  the  wheat — the 
elimination  of  the  worthless  rock  from  the  valuable  ore.  Present  methods  of  concentrating 
iron  ores  are  based  upon  soma  difference  between  the  constituents  of  an  ore  either  in  hardness, 
specific  gravity,  or  in  magnetic  permeability,  ;'.  e.,  the  relative  susceptibility  to  a  magnetic 
influence,  by  taking  advantage  of  which  a  separation  is  effected.  For  example,  it  is  compara- 
tively easy  to  separate  a  granular  hematite  imbedded  in  a  calcareous  gangue.  The  calcite 
being  softer  than  the  hematite  will  crush  finer  with  the  same  treatment,  and  as  it  is  of 
relatively  less  weight  than  the  hematite,  a  system  of  crushing,  sizing  and  treating  in  a  pulsatmg 
jig  removes  the  gangue  from  the  ore. 

A^ain,  a  hard  dense  magnetite  associated  with  a  soft  schist  would  be  amenable  to  concen- 
tration as  the  schist  would  crush  finer  than  the  ore,  the  resultant  product  after  sizing  in 
hydraulic  classifiers  being  readily  separated  by  jigs  into  heads  consisting  of  pure  ore,  and  tails 
consisting  of  worthless  rock. 

Both  the  jig  and  the  hydraulic  classifiers  depend  on  the  difference  in  specific  gravity  of 
the  constituents.  In  the  case  of  the  common  mixture  of  magnetite  with  pyrite,  both  of  about 
the  same  hardness  and  specific  gravity,  a  system  of  water  concentration  would  not  give  satis- 
factory results.  Fortunately,  an  electro- magnet  has  a  greater  attractive  influence  on  the 
magnetite  than  on  the  pyrite,  so  that  we  have  a  means  of  eliminating  the  pyrite  from  the 
magnetite  when  the  grains  of  each  constituent  are  entirely  detached.  How  this  may  be  done 
will  be  shown  further  on. 

Reasons  for  Concentrating  Iron  Ores. 

The  ironmaster  demands  as  pure  an  ore  as  possible  in  order  to  make  a  cheap  and  high- 
grade  pig.  For  example,  the  standard  ore  of  Bessemer  grade  on  which  payments  are  made  by 
most  American  dealers  carries  63  per  cent,  iron,  0.045  per  cent,  phosphorus,  0.05  per  cent, 
sulphur,  and  the  proportion  of  sulphur  or  phosphorus  cannot  exceed  these  limits   without 
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lowering  the  selling  price  of  the  ore.     In  smelting  an  ore  high  in  iron  contents  loss  fuel,  lea 
fluxing  material  and  less  labor  are  required  than  in  using  s  lean  ore,     B  the  stock  piles 

are  likely  to  l>e  more  uniform,  so  that  less  trouble  is  experienced  in  making  up  the  charges  for 

the  furnace  burden. 

The  iron  blast  furnace  is  practically  a  concentrating  as  well  as  a  reducing  machine.      All  of 
the  constituents  of  the  ore  except  a  portion  oi  the  metallic  oonl  is  worth- 

less slag,  while  the  valuable  pig  iron  is  saved.     Immense  sums  of  mom  nually  spent  in 

mining,  transporting  and    fluxing   slag-making    material    in    the    ore.      A   modern   furnace 
costs  considerably  more  than  a  modern  concentrating  plant  both  in  original  outlay  and  cost  of 
maintenance.    When  the  gangue  or  worthless  part  of  the  iron  ore  IS  treated  in  the  blast  fuj 
it   must  be  transported,  handled  at  least  twice,  melted  and  fluxed.      By  removing  til 
at  the  mine  all  of  the  expense  of  hauling,  handling  and  eliminating  in  the  furnace  may  be  saved, 
and  the  ore  will  command  a  higher  price  at  the  smelter,  being  a  high-grade,  uniform 

According  to  present  practice,  it  takes  one  ton  of  coke  to  make  one  'on  of  pig  iron.  Most 
metallurgists  will  admit  that  about  400  lb.  of  the  coke  is  sufficient  to  reduce  the  iron  in  tho 
oxides,  while  the  remaining  1,000  lb.  are  used  up  in  melting  the  pig  iron  along  with  a  mass  of 
silicious  and  earthy  matter  making  up  the  Blag.  Of  course  a  portion  of  t!. 
saved  in  the  form  of  gas  used  to  heat  the  air  blast,  but  a  lar<-e  quantity  goes  to  heating,  iluxing 
and  getting  rid  of  the  slag  arising  from  the  gangue  matter  in  the  ore.  Hence  it  may  be  seen 
that  it  is  better  from  the  metallurgist's  point  of  view  to  concentrate  the  ore  at  the  mine  r 
than  in  the  furnace. 

The  question  thus  may  be  resolved  into  a  business  proposition.     Will  it  pay  to  < 
the  ore  at  the  mine  ? 

If  the  extra  price  which  the  ore  brings  at  the  smelter,  together  with  the  cost  of  hauling 
gangue  material  in  the  low-grade  ore,  is  greater  than  the  cost  of  concentrating  the  ore  at  tin- 
mine,  then  the  operation  will  be  a  profitable  undertaking.  It  cannot  be  piofitable  to  deliver 
concentrated  ore  to  the  Bmelter  in  competition  with  an  equally  rich  ore  in  the  natural  state,  the 
cost  of  transportation  being  the  same.  But  rich  ores  in  the  natural  state  are  not  abundant,  so 
that  there  is  always  a  chance  for  the  concentrated  ore  to  come  into  the  market. 

Methops    m    Conxentration. 

Hence  it  is  pertinent  to  determine  the  most  efficient  method  of  com.  titrating  iron 
the  mine. 

The  simplest  method  of  concentrating  hard  iron  ores  is  by  hand-cobbing;  the  laborer 
breaks  up  the  ore  to  small  sizes  with  a  sledge  hammer,  picks  out  tho  good  on-  for  us.,  in  tho 
smelter,  and  throws  the  worthless  rock  on  the  waste  heap.  In  the  case  of  soft  iron  ores  inter- 
mixed with  clay,  various  forms  of  washers  are  used.  The  log-washer  used  in  the  Southern 
United  States  is  a  tilted  cylinder  rotating  on  its  longer  axis,  with  side  paddles  forcing  tl 
upwards  in  a  trough  against  a  descending  current  of  water  which  washes  away  the  day  and 
fine  material  through  a  screen  at  the  lower  end,  while  the  washed  ore  passes  to  the  ore  ears  at 
the  upper  end. 

In  concentrating  hard  iron  ores  the  product  should  have  the  ooareeet  possible  si 
with  the  highest  possible  purity,  in  order  to  meet  'lie  conditions  of  transportation  and  uso  in 
the  blast  furnace.    The  cc-Bt  of  the  emailing  depends  on  the  flm  the  desired  product. 

The  required  fineness  depends  on  the  physical  character  of  the  ore,  i.e.,  whether  it  is  tine  ,.r 
coarse-grained,  and  whether  the  gangue  is  readily  detached  from  the  \ 
of  separating  tin-  on-  per  ton  of  finiahed  pvodud  raries  with  the  riehneas  of  !).■   on      B 
the  number  of  tons  of  crude  ore  which   must  bo  crushed 
concentrated  prociuct  is  an  item  of  importance  on  the  ooel  ll 
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The  richness  of  the  ore  depends  on  the  amount  of  gangue  material  present.  A  petro- 
graphical  examination  of  an  ore  will  give  a  fair  idea  of  how  it  will  respond  to  any  given  system 
of  concentration.  Illustrations  are  given  of  several  samples  of  ore,  some  of  which  are  amen" 
able  to  concentration  by  coarse,  some  by  medium,  and  others  by  fine  crushing,  while  in  others 
concentration  is  rendered  difficult,  if  not  impossible,  by  the  intimate  intermixture  of  rock 
matter  or  impurities  with  the  particles  of  the  ore. 

It  of  en  happens  that  pyiite  or  apatite  occurs  in  an  ore  of  high  iron  content  in 
such  proportion  as  to  render  the  o^e  of  no  commercial  value.  These  deleterious  constituents 
may  be  separated  by  magnetic  concentration,  for  it  is  only  a  matter  of  how  fine  it 
is  necessary  to  crush  in  order  to  detach  the  grains  of  ore  from  the  grains  of  the 
other  constituents.  For  example,  an  ore,  such  as  is  shown  in  the  cut,  in  which  the  pyrite 
shows  as  light  colored  stringers  and  segregated  masses,  whi'e  the  ore  itself  is  dark -colored, 
requires  only  medium  fine  crushing  about  0.25-inch  dian  eter  to  separate  the  pyrite 
from  the  ore.  Another  specimen  shows  a  dajk-coL.red,  dense  magnetite  with  fine  particle* 
of  pyrite  disseminated  through  the  mass.  In  the  photograph  these  particles  are  dis- 
tinguished by  their  light  color.  In  this  ore  it  is  almost  impossible  to  eliminate  the  pyrite 
without  very  fine  grinding,  as  particles  of  the  ore  of  even  0.10-inch  diameter  will  have 
fragments  of  pyrite  clinging  to  them.  Although  fine  crushing  would  eliminate  the  pyrite,  the 
process  cannot  be  a  commercial  success  at  present,  owing  to  the  cost  of  fine  crushing  and  the 
briquetting  of  the  fine  ore  rendered  necessary.  Whe'n  by  p2trographical  means  the  character 
of  an  ore  has  been  determine  I,  it  is  necessary  to  ascertain  the  best  method  of  concentration! 
adapted  to  its  treatment. 

Magnetic  versus  Water  Concentration. 

.If  the  iron  in  an  ore  occurs  in  such  a  state  that  it  may  he  attracted  by  an  electro-magnet, 
then  we  have  a  simple  method  of  separating  the  valuable  ore  from  the  worthless  rock. 
Magnetites  are  most  readily  attracted  by  magnets,  hence  such  ores  lend  themselves  most 
readily  to  treatment.  By  increasing  the  strength  of  the  current  passing  through  the  magnet 
hematite  may  also  be  separated  out  as  magnetic  heads  from  non-magnetic  rock  matter. 

In  discussing  the  merits  of  water  concentration,  it  may  be  remarked  that  local  conditions 
here  are  against  its  use.  A  costly  plant  consisting  of  jaw  crushers,  rolls,  screens,  jigs,  expensive 
water  piping,  heating  arrangements  and  la'ge  power  capacity  are  necessary.  The  product  is 
not  always  high-grade,  as  the  gangue  may  have  the  same  specific  gravity  as  the  ore  and  it  may 
not  be  possible  to  eliminate  sulphides  and  apatite.  Iron  ore  requires  handling  in  large 
quantity  to  be  profitable,  and  this  entails  an  expensive  plant  where  water  concentration  is 
used.  On  the  other  hand,  conditions  in  Canada  favor  magnetic  concentration,  as  there  is 
abundance  of  cheap  water  power  available  in  the  iron  districts,  while  no  expensive  plant  is 
necessary.  The  electric  power  may  be  used  in  running  drills,  hoists,  pumps,  lighting  system, 
compressors  for  air-drills  or  crushing  machinery,  and  the  product  may  be  hauled  to  the  nearest 
shipping  point  by  electric  trams.  Cold  weather  has  little  influence  on  electric  power,  while 
condensation  of  steam  and  the  freezing  of  water  and  a'r-conveying  pipes  often  give  trouble 
during  a  cold  season. 

The  magnetic  permeability  of  different  minerals  has  been  worked  out  by  Walter  Crane, 
(Transactions  of  American  Institute  of  Mining  Engineers,  1901)  who  arranges  the  most 
magnetic  minerals  in  descending  order  of  permeability,  thus  : — Magnetite,  franklinite, 
llmenite,  pyrrhotite,  hematite,  siderite,  limonite. 

The  ideal  method  of  crushing  an  iron  ore  for  magnetic  concentration  would  be  to  detach 
the  different  grains  from  each  other  without  further  crushing.  Granulation  should  be  the  rule 
rather  than  pulverization,  for  two  reasons  :   (1)  It  is  a  waste  of  energy  to  reduce  the  ore  finer 
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than  i3  necessary,  (2)  Fine  ore  as  dust  is  not  desirable  for  use  in  the  Mast  furnace.  Hence 
in  any  system  of  concentration  the  essential  point  is  to  find  out  what  degree  of  fineness  is 
necessary  to  release  each  individual  particle  from  its  neighbor.  It"  the  crushing  is  1 
in  many  ores  a  magnetic  portion  will  drag  s  Don  magnetic  portion  attached  into  the  heads, 
thus  lowering  the  quality  of  the  product.  If  the  ore  is  crushed  boo  tin.-,  there  will  be  an 
adhesion  of  magnetic  particles  to  the  non  magnetic,  thus  preventing  a  dean  separation  unless  the 
ore  is  handled  in  water  as  by  the  Grondal-Delvilk  or  I  ,-,.i  by  air 

blast  as  in  some  of  the  dry  separators.  Besides,  the  ironmaster  objects  to  using  ore  in  the  form 
of  dust  in  the  smelter.  Hence  it  may  be  Been  that  each  ore  is  a  problem  in  itaell  requiring 
careful  experimental  investigation  to  determine  the  best   method  of  i(   including  the 

size  of  grain,  the  kind  of  separator  best  adapted,  the  pole  distao 

An  encouraging  feature  of  magnetio  concentration  is  that   sulphur  in  the  form  of  ; 
and  phosphorus  in  the  form  of  apatite,  may  be  eliminated  from  many  iron  ores,  thus  prodc 
a  Bessemer  grade.     Sulphur  in  the  form  of  pyrrhotite  oannol  be  separated  from  magnetite,  nor 
can  phosphate  of  iron  and  phosphide  of  iron  be  readily  eliminated,  as  they  are  more  oi 
magnetic  and  go  into  the  heads.     Experiments  conducted  by  the  writer  have  shown  tl 
some  titaniferous  ores  the  titanium  may  be  eliminated,  as  ilmenite  is  not  so  magnetic  as  mag- 
netite.    In  a  pure  ilmenite  it  is  impossible  to  reduce  the  percentage  of  titanium   by  magnetio 
concentration. 

Present  Status  of  Magnetic   Concentration. 

The  application  of  electro-magnets  to  the  concentration  of  iron  ores  is  not  s  novel  idea,  hut 
its  use  on  a  commercial  scale  has  been  extended  within  the  last  1")  years 

In  1^65  the  late  Dr.  Sterry  Hunt  of  the  Canadian  Geological  Survey  proved  tl 
tration  by  magnets  was  successful  on  the  iron  sands  on  the  north  shore     '  St.  La  n  ranoe  river. 
A  charcoal  iron  smelter  was  started  at  Afoisie  which  made  a  good  grade  of  charcoal  iron,  but  the 
product  could  net  compete  in  price  with  Swedish  iron,  and  the  project  was  abandoned. 

The  different  types  of  magnetic  concentrators  which  have  met  with  more  or  h-s^  commer- 
cial success  may  be  divided  into  four  classes  : — 

(1)  Those  with  the  ore  on  conveying  belts  either  traversing  magnets  or  traversed  by  mag- 
nets.    Examples  are  the  Conkling,  Wetherill,  Chase,  Hodman,  Kessler,  and  similar  machines. 

(2)  Those  with  the  ore  on  a  revolving  cylindrical  drum  within  which  are  th<>  magnets. 
Examples  are  the  Ball-Norton,  Heberli,  Wenstrom,  Buchanan,  Sautter,  Siemens,  Payne  and 
other  similar  apparatus. 

(3)  Those  in  which  the  ore  falls  vertically  past  magnets.     Examples  are  the   machu 
Edison,  Helierli,  Grondal-Delvik,  R.wand,  etc. 

(4)  Those  in  which  static  electricity  is  utilized,  materials  conducting  the  oharge  being 
repelled  from  those  which  do  net  bi come  magnetized.  The  only  example  i-  tin-  Blake-Mbr- 
scher  type  recently  invented,  and  used  at  the  Colorado  Zinc  Works  for  separating  sine  from 
lead  ores. 

It  is  beyond  the  scope  of  this  paper  to  discuss  the  relative  merits  of  the  various   machines, 

but  a  brief  description  of  a  few  in  come  imetime  may  i finten 

Types  ov  Conveying-Bbli  Separators. 

The  Conkling  separator  is  an  endless  travelling  bell  with  three  cr-m*  belts runn 
angles    to    the    main    belt    beneath    magnets     of    differei  [th,   delivering    diffi 

grades    of   ore.      The    non-ma   I  ul«   are    carried    along    the    belt     1  bine   does 

not  appear  to  have  had    much    success.      An    improved    fori  nl.ed    m    I 

American  Institute  <>f  Mining  Engineers,  1890,  was  used  at  the  Tilly  Foster  mine,  in  New  v,,rk 

State,  with  good  effect. 
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The  Wetherill  separators  are  made  in  several  different  forms  adapted  to  suit  requirements. 
Two  types  used  at  the  magnetite  mines  of  Witherbee,  Sherman  &  Co.,  Port  Henry,  New  York, 
for  concentrating  a  magnetite  carrying  silicious  matter  and  apatite  may  be  described.  The  Row- 
and  type  is  designed  for  highly  magnetic  ores  The  crushed  ore  falls  from  a  zig-zag 
delivery  spout,  thus  shaking  up  the  particles,  past  a  revolving  drum  composed  alter- 
nately of  brass  and  iron  and  magnetized  by  induction  from  the  permanent  magnet. 
The  non-magnetic  particles  fall  past  the  magnet,  while  the  magnetic  portions  are  held 
to  the  periphery  till  the  centre  of  the  lines  of  magnetic  force  between  'the  magnets  is 
reached,  and  as  this  zone  is  neutral  the  particles  fall.  Provision  may  be  made  to  classify  the 
material  into  several  grades  by  baffles.  The  construction  of  the  rapidly  revolving  drum 
may  also  be  seen  in  the  plate,  showing  that  a  secondary  concentration  takes  place,  the 
magnetic  material  arranging  along  the  bands  of  iron  while  the  non-magnetic  is  thrown  into 
the  alternate  spaces  along  the  bands  of  brass.  There  is  also  a  concentration  of  the  lines  of 
force  at  P  owing  to  the  point  of  the  magnet  projecting,  and  as  all  material  passes  through  this 
field  of  strong  magnetic  forces,  it  may  be  seen  that  there  is  little  iron  allowed  to  escape  in  the 
tails,  while  only  a  weak  current  may  be  necessary  owing  to  the  concentration  of  the  force. 

This  type  of  concentrator  is  used  at  Port  Henry,  treating  a  crude  ore  carrying  about  45  per 
cent,  iron  and  consisting  of  magnetite,  apatite,  hornblende,  quartz,  etc.  The  ore  is  crushed  to 
0. 25-inch,  sized  and  passed  through  the  magnetic  separator  which  delivers  heads  carrying  69 
per  cent.  iron.  The  tailings  are  passed  through  a  Rowand  (Wetherill  system)  cross-belt  machine, 
removing  the  hornblende  as  a  magnetic  product  and  leading  the  tailings  as  almost  pure  apatite 
which  is  sold  to  fertilizer  makeis.  The  last-named  machine  designed  for  treating  weakly  mag- 
netic material  is  shown  in  the  illustration.  The  cross  belts  run  under  very  strong  magnets  and 
deliver  material  according  to  the  strength  of  the  magnet,  while  the  non-magnetic  material 
passes  along  the  wide  belt  as  tailings.  The  writer  saw  this  machine  in  operation  on  a  sample 
of  monazite  sand,  removing  ilmenite  as  one  product,  and  cerite  earths  as  a  second  product, 
leaving  garnets,  quartz,  etc.,  as  tailings. 

The  separators  made  by  the  Wetherill  Separating  Company  in  one  form  or  other  are  able 
to  remove  garnets  from  corundum,  silicious  matter,  pyrite  and  apatite  from  iron  ore,  and  war- 
nets  from  diamonds  as  at  DeBeers  Mine,  Kimberly,  South  Africa.  The  concentration  of  mona- 
zite sand  by  these  machines  gave  an  impetus  to  the  industry  of  collecting  rare  earths  for  use  in 
making  incandescent  mantles  for  lighting,  while  the  concentration  of  zinc  ores  such  as  frank- 
linite  at  Franklin  Furnace,  New  Jersey,  is  being  done  on  a  large  scale.  The  machines  will  no 
doubt  find  still  further  industrial  uses. 

THE    BALL-NORTON    DRUM    MACHINE. 

The  Ball-Norton  separator  in  practical  use  for  the  last  10  years  has  according  to  the  in- 
ventor, Mr.  C.  M.  Ball,  Rockaway,  New  Jersey   the  following  dis'inguishing  features  — 

(1)  A  stationary  range  of  magnetic  poles  of  alternately  opposite  polarity  in  the  direction  of 
the  ore  travel  ;  beneath  these  the  drums  enclosing  the  two  groups  into  which  the  range  of  poles- 
is  divided  may  be  rotated  and  may  serve  as  carriers  of  the  granulated  ore,  the  iron  particles 
being  held  upon  the  under  side  thereof  by  magnetic  attraction. 

(2)  Means  for  applying  a  counter  current  of  air  to  the  moving  mass  of  ore  while  it  is  sus- 
pended upon  the  under  side  of  the  rapidly  running  drums  and  being  driven  along  through  the 
machine. 

(3)  Provision  for  classifying  the  ore  into  three  grades,  this  being  done  by  a  differential 
speed  of  rotation  of  the  two  drums,  assisted  by  relative  adjustments  of  the  strength  of  magnet- 
ism in  the  two  groups  of  alternating  magnets. 
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The  crushed  ore  is  fed  into  tho  hopper  at  the  right,  the  tails  railing  directly  beneal  h,  *  ! 
larger  and  stronger  magnel  carriee  magnetic  materia]  to  the  second  or  weaker  magnet  wh<  ■ 
middle  product  consisting  of  ore  mixed  with  rook  matter  attached  falls  down  into  the  hopper 
at  the  left.     A  blower  forces  sir  in  the  opposite  direct]  >n  of  the  -re  travel.     The  particfc 
ore  are  tumbled  about  while  suspended  on  the  underside  of  the  drums  by  b 
magnetic  fields  of  successively  opposite  polarity.     Gravity,  oentriJ 
rent  of  air  act  at   the  same   time   to  eliminate  the   non-mignetic  particL 
cently  visited  the  concentrating  plant  of  the  Bibernia  mines,    N  •!,.    Ball- 

Norton  machines  are  in  use.     At  this  mine  there  is  some  80,000  tons  oil  sting 

of  magnetite,  hornblende,  quartz,  etc.,  b  -ing  the  result  of  several  J  cars  of  hand  oobbi 
refuse  ore  carrying  40.34  per  cent,  iron,  as  shown  by  samples  taken  by  the   writer,  is   on 
in  jaw  crushers,  passed  through  rolls  and  trommels  with  slots  of  0.26-inch    diameter,  the 
size   passing  through    finer  rolls.     The    whole   product  from    the  roll- 
separator  delivering  three  products,  samples  of  which  taken  by  the  wril 

(1)  Tails  carrying  7.08  percent,  iron,  (2)  Middles  carrying  cent. iron,  (3)   Beads 

carrying  63.40  percent,  iron.     The  heads  are  delivered  to  "re  ears  going  directly  to  thesrae 
The  middles  are  re-crushed  by  finer  rolls  and  again   passed  through  the  separator.     The  waste 
rock,  worth  25  cents  a  ton  at  the  mine,  is  sold  for  concrqto  and  building  purposes. 

At  this  mine  there  is  also  in  operation  a  magnetic  ei>t<l>  r,  built  by  Mr.  «'.  M.  Ball 
away,  New  Jersey,  which  cobs  the  ore  classed  as  run  of  mine.     The  ore  is  fed  from  the   skij* 
to  large  jaw  crushers,  through   trommels  with  slots  of  2.5-inches  diameter,  and  to  tl 
consisting  of  a  cylindrical  magnetized  drum  around  which  an  inclined  belt  travels.     The   crush- 
ed ore,  consisting  of  coarse  and  fines,  falling  on  the  belt  is  divided  into  non-magnetic  tails  falling 
directly  down  past  the  end  of  the  drum  to  cross  travelling  belts  which  lead  to  the  wast.-  piles. 
The  magnetic  particles  cling  to  the  belt  till  they  reach  the  lowest  point  of  the  cylinder, 
the  magnetism  ceases,   the  ore  falling  on  cross   conveying  belts  leading  to  ore  cars, 
from  the  magnetic  cobber  taken  by  the  writer  show  : — 

Heads  :  coarse   ore,  2.5-inches  diameter  43.80  per  cent,  iron  ;  fine  ore, 
iron. 

Tails  :  coarse  rock,  6.82  per  cent,  iron  ;  fine  rock.  13.46  per  cent.  iron. 

The  scheme  for  cobbing  may  be  shown  thus  ; 

Run  of  mine 

V 

Jaw  crusher 

V 

Trommel  (2.5  in.  diameter) >  oversize 

v  v 

Magnetic  cobber  <- Rolls 

v  Non-magnetic  tails  to  waste  heap. 

>  Magnetic  heads  to  smelter. 

The  Ball-Norton  separators  have  l.een  used    for   some 
northern  New  York  State,  treating  some  10,000  tons  per  month.     T!. 
iron,  and  is  difficult  to  mine   while  the  smelters  are  BOOM  di 
high.     The  only  savin-  factor  is  that  the  oon<  i  uniformly  big! 

per  cent.  iron.     The  mine  was  obliged  to  quit  operations  b<  WM 

used,  as  neither  Hart/,  jigl  nor  hydraulic  clsj 
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separators  installed  produce  one  ton  of  concentrates,  carrying  66  percent,  ironfrom  two  tons  of 
crude  ore,  carrying  38  rer  cent.  iron.  It  is  necessary  to  crush  the  ore  to  0  25-inch  diameter 
for  treatment. 

Ba'1-Norton  separators  have  also  been  used  at  the  Benson  mine,  Port  Henry,  Arnold  Hill, 
Ferronia  in  New  York  state,  Svarto  in  Sweden,  and  elsewhere. 

OTHER  FORMS  OF  DRUM  SEPARATORS. 

The  original  Buchanan  separator  consists  of  double  rolls  going  in  opposite  directions,  and 
forming  the  ends  of  a  horseshoe  magnet.  The  ore,  entering  at  the  top,  is  divided  into  tails 
falling  down  vertically,  and  the  concentrates  are  deflected  by  the  magnets. 

The  Buchanan  separator  is  for  coarse  ore,  about  0.50  in.  diameter.  The  large  drum, 
with  magnets  on  either  side,  rotates  to  the  left,  carrying  ore  fed  on  the  left  side  upwards 
against  gravity  and  centrifugal  force.  Magnetic  particles  clinging  to  the  ascending  surface 
of  the  drum,  are  carried  over  the  top,  passing  to  a  second  magnetic  field  and  allowing  non- 
magnetic particles  to  fall  vertically,  while  the  rich  ore,  clinging  to  the  drum,  falls  into  a 
chute  further  down.  The  rich  tailings  falling  from  the  right  side  of  the  large  drum  are  passed 
over  the  email  drum  of  intense  magnetic  power  which  holds  the  magnetic  portions  till  they 
reach  the  underside  of  the  drum,  while  the  non-magnetic  material  falls  vertically  from  the  side. 
The  Buchanan  system  has  been  used  at  Hibernia  mines  in  New  Jersey,  Croton  in  New  York, 
Michigan) me  in  Michigan,  and  elsewhere. 

The  Wenstrom  separator  is  a  single  cylinder  with  alternate  strips  of  magnetic  and  non- 
magnetic material  forming  the  periphery.  Ore  falling  from  the  hopper  comes  in  contact 
with  a  magnetized  portion  of  the  periphery,  a'lowing  the  non-magnetic  material*  to  fall 
vertically  as- seen  in  the  plate,  while  the  magnetic  particles  cling  to  the  belt  until  they  reach  a 
demagnetized  portion,  where  they  fall.  This  separa'or  was  first  used  at  Hjuljern,  Sweden,  in 
1885,  and  has  since  been  used  with  success  at  Dannemora,  Grangesberg,  Gellivare,  Lulea  and 
other-mines.     In  America  it  has  been  operated  at  Mineville,  Michigamme,  Cranberry  lake,  etc. 

The  Heberli  separator  is  adapted  to  complex  magnetic  ores.  This  separator  allows  a 
clean  separation,  combining  hydraulic  classifying  with  simultaneous  magnetic  concentration. 
While  used  in  Germany,  it  has  not  yet  been  introduced  in  American  practice. 

EDISOX    STATIONARY    MAGNET    SEPARATOR. 

The  Edison  separator  is  a  stationary  magnet,  past  which  the  ore  falls  by  gravity 
The  non-magnetic  tails  fall  vertically  past  the  magnet  while  the  magnetic  heads 
are  deflected  by  it.  The  writer  recently  visited  the  mines  near  Edison,  New  Jersey,  where  a 
large  plant  had  been  in  operation  in  1897,  but  found  the  plant  dismantled,  although  accurate 
information  as  to  the  method  of  concentration  was  obtained. 

The  problem  which  the  renowned  inventor,  Mr.  T.  A.  Edison,  sought  to  solve  was  the 
enorm  us  one  of  quarrying  a  rock  carrying  about  25  per  cent,  magnetite,  crushing  it  fine, 
separating  magnetically  the  particles  of*magnetite  from  the  rock,  further  eliminating  the  apatite 
from  the  magnetite  by  air  blast,  forming  the  clean  pulverized  ore  into  briquettes,  and  shipping 
the  product  to  local  furnaces  at  a  cost  below  that  at  which  lake  Superior  ores  could  be  delivered 
so  that  they  might  be  able  to  compete  with  Pittsburg  furnaces  using  cheap  lake  ores. 

The  ore  was  quarried  by  blasting  2-inch  holes  8  feet  apart,  20  feet  deep,  and  12  feet  back 
from  the  working  face.  The  ore,  often  thrown  out  in  masses  weighing  5  tons,  was  loaded  by  a 
s'.eam  shovel  to  Bkips  dumping  into  giant  rolls  6  feet  in  diameter  with  6  feet  face,  passirg  thence 
to  three  successively  finer  rolls  delivering  ore  crushed  to  0.5-inch  diameter  and  finer,  and 
then  elevated  to  a  vertical  dryer  50  feet  high  and  9  f.  et  square,  with  alternate  cast  iron  shelves 
tilted  downwards  at  45*.     The  dried   ore  was   elevated  to  a  stock  house   and  sent   to   rolls, 


1902  Magnetic  Concentration  of  Iron  Ore-  .*29 


screened  to  14-inch  mesh,  the  oversize  returning  to  rolU  vrhj  e  the  I  I  i  fall 

past  a  series  of  horizontal  magnets,  deflecting  magnetic  particles  carrying  40  per  cent  iron, 

and  allowing  the  tailings  to  fall  vertically.     The  conoentral  ried,  ortuhed  I 

and  treated  by  a  second  series  of  magnets  delivering  a  n<  iron, 

which  were  exposed  to  an  air  blast  eliminating  th 

of  magnets,  thus  making  a  final  concentrates  carrying  68  per  cent  iron  and  tailings  which 

recrushed  and  returned  to  the  magnets.    The  final  concent]  being  mixed  with  i 

soap  as  a  binder  were  briquetted  into  blocks.*}  inches  by  L.6  inches,  which  were  boated  in  di 

ovens  to  600*  F.  to  render  them  waterproof,  hard  to  endure  handling,  porous   to  allow   fui 

gases  to  penetrate,  and  non-friable  to  resisl  the  anion  of  the  fun: 

The  capacity  of  the  plant  was  300  tons  rock  per  day.  one  quarter  of  which  was  mad 
ore  briquettes,  the  remainder,  worth  25  cents  per  ton,  being  sold  f  >r  building  purpoet 

The  raw  material  was  handled  entirely  by  machinery.     Some  trouble  was  found  in  _■• 
a  suitable  bond  which  would  stand  the  action  of  the  furnace.      •  Operations  were  suspendc 
being  too  expensive  to  compete  with  lake  ores,  but  it  seemed  to  be  the  opinion  of  a  few  in  the 
district  that  the  concentration  would  be  profitable  if  at  any  time  the  price  of  lake  Su] 
should  advance  in  price  80  cents  a  ton  or  more. 

THE    GRONDAL-DELVIK    SEPARATOR. 

The  Grondal-Delvik  separator  is  adapted  to  finely-crus-     I  magnetic  ores,  waft  r  bein 
to  clean  the  dust  from  the  concentrates. 

This  separator  is  being   used  at  Pitkaranta,  Finland,  treating  low-grade  iron  ore  carrying 
about    30   per   cent,    magnetite.       As   the    work  is  a   remarkable  example   of  what    is    I 
done  by  magnetic  concentration,  the  following  condensed  translation   made  by  the  writer  from 
descriptive  articles  in  the  Oesterreicheische  Zeitschrift fur  Berg  und  II"'  I 

and  Aug.  10,  11)01,  may  be  of  interest  : — 

The  lean  magnetic  ore  carries  also  zincblende,  chalcopyrite,  pyrite  and  pyrrhotit) 
contains  about  25  per  cent,  iron  and  4  per  cent,  sulphur.     The  gangue  is  hard  serpentine,  and 
fine  grinding  is  necessary  to  free  the  sulphides   from  the  magnetite       Roll- 
and  dry  grinding  in  ball-mills  had  many  objections,  so  that  Grondal  ball-mills  grinding  th< 
in  water  was  adopted  with  success.     The  plant  consists  of  4  jaw  crushers,  8  Grondal  ball-mills, 
8  Grondal  magnetic  separators,  etc.     The  capacity  of  each  separator  is  30  tons  per  day,  requir- 
ing a  current  of  6  amperes  31  volts  and  consuming  0.50  horse  power.   The  COl  J  ing 
68  per  cent,  iron  and  0.18  per  cent,  sulphur,  are  made  with  a  loss  of  about  1  per  sent    of  the 
magnetite.      The  concentrated  ore  is  moistened  with   s                  ^sed   into  bricks  by 
dry  press  making  1,500  bricks  per  hour  and  using  2  horse  power.       1  he  bricks  are  heated  in  a 
gas-fired  kiln  for  15  minutes  to  the  sintering  point,  rendering  them  hard,  porous,  entirel] 
from  sulphur,  and  readily  reduced  in  the  Mast  furnace  near  the  works.      The                    plant 
making  150,000  tons  of  bricks  per  year  and  us  ng  150-h.  p..                       1  thus  :  — 

2  crushers c  1,260  00 

2  elevators 00 

8  ball-mills 8.«  0  00 

fl  sepaiators (5,700  00 

Dynamo  and  elec  rical  equipment IMI 

Pump,  160  gallons   per  minute 

Shaft ;n_<.   belting,   etc 

Buildings 

Incidentals ; 

d 00 
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The  Blake -Morscher  system  of  ore  dressing  by  means  of  static  electricity  was  recently 
invented  by  Prof.  L.  J.  Blake.  The  method  consists  in  passing  crushed  ore  over  a 
charged  metallic  surface  Such  ore  particles  as  possess  relatively  high  conductivity  are 
instantly  repelled,  while  those  of  relatively  low  conductivity  are  not  repelled  till  sufficient 
time  has  been  given  for  pulling  them  out  of  their  original  path,  thereby  causing  a  separation. 
The  method  is  said  to  be  successful  in  treating  iron  ores,  and  the  apparatus  is  cheap  and 
simple. 

Finely   Divided  Ores  in  the  Blast  Furnace. 

An  argument  often  brought  forward  against  the  concentration  of  iron  ores  is  that  the 
concentrated  product  is  usually  too  fine  for  use  in  the  blast  furnace  without  previous  briquet- 
ting.  It  appears  to  be  a  fact  that  the  continued  use  of  ore  in  the  shape  of  dust  causes 
irregular  fusion  with  formation  of  gas-pockets,  slips  and  often  explosions  doing  more  or  less 
harm.  The  trouble  due  to  loss  of  ore  as  flue  dust  appears  to  be  minimized  in  the  latest  forms 
of  blast  furnaces  such  as  those  used  in  the  Pittsburg  district  working  on  straight  Mesabi 
soft  ores. 

Aware  of  this  objection,  the  writer  visited  several  of  the  iron  smelting  centres  in 
the  L  nited  States  and  also  some  Canadian  furnaces  to  ascertain  the  present  practice 
regarding  the  use  of  fine  ores  in  the  blast  furnace.  The  results  of  his  inquiries  con- 
vinced him  that  very  few  sound  arguments  can  be  adduced  against  the  use  of  finely  divided 
ores  in  the  furnace  without  briquetting.  One  metallurgist  stated  that  he  would  prefer  to  use 
ore  as  fine  as  0.25-inch  diameter,  as  he  could  then  get  a  uniform  product,  but  that  it  was  too 
expensive  to  crush  lump  ore. 

In  the  Pittsburg  district  the  writer  saw  furnaces  each  producing  700  tons  of  pig  iron 
daily,  using  entirely  soft  Mesabi  ore,  some  of  which  would  be  as  fine  as  dust  if  dried.  The 
only  trouble  in  using  this  ore  was  an  occasional  slip  or  explosion,  which  might  possibly  have 
been  avoided  by  close  attention  to  the  stack  and  the  blast. 

At  the  Wharton  Furnaces,  New  Jersey,  magnetic  concentrates  are  used  along  with  lump 
ore.  The  lump  ore  is  heated  by  waste  gas  before  it  goes  into  the  stack  to  reduce  the  size  of 
the  lumps,  as  it  is  claimed  that  small  sizes  such  as  2  inches  in  diameter  work  better  in  the 
furnace  than  the  lump.  At  Oxford  Furnace,  New  Jersey,  magnetic  ore  is  used  entirely,  and 
the  lump  ore  is  calcined  in  Gjer's  vertical  kilns  to  eliminate  the  1  per  cent,  sulphur  in  the  ore, 
and  to  reduce  the  size  of  the  lumps  so  that  they  will  allow  the  furnace  gases  to  penetrate. 

In  the  Scranton  district  there  appears  to  be  no  objection  to  the  use  of  concentrated  ore  up 
to  50  per  cent,  of  the  ore  in  the  charge. 

Mr.  E.  S.  Moffatt,  manager  of  Lackawanna  Iron  and  Steel  Company,  Scranton,  Pa., 
relates  his  experience  with  concentrated  ore  for  a  period  of  6  years,  (Transactions  of  American 
Institute  of  Mining  Engineers,  vol.  20,  page  583)  and  states  that  a  uniform  produces  secured 
by  using  concentrated  ore  and  that  loss  in  flue  dust  was  inconsiderable. 

At  the  Port  Henry  furnaces,  according  to  Mr.  Langdon,  who  was  connected  with  the  works, 
concentrated  magnetic  ore  from  Mineville  was  used  up  to  80  per  cent,  of  the  ore  making  up 
the  furnace  burden.  The  fine  ore  used  less  fuel  and  gave  no  more  trouble  in  smelting  than 
lump  ore. 

According  to  official  statistics  108,847  tons  of  iron  ore  concentrates  were  used  in  the  United 
States  during  the  year  1901.  This  is  relatively  a  small  consumption,  as  most  of  the  furnaces  are 
located  within  easy  access  of  lake  ores  and  coke,  while  the  mines  producing  concentrates  are 
somewhat  distant  from  the  supplies  of  coke.  It  appears  to  be  certain  that  many  mines  in  the 
Eastern  States  would  be  opened  up  and  concentrating  plants  installed  if  at  any  time  the  sup- 
plies of  cheap  high-grade  ores  from  the  Lake  Superior  country  should  be  diminished. 
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The  ironmasters  in  Canada  do  ii"t  appear  to  have  any  objection  bo  aainq  ore  down  t<> 
0.20-inch  diameter  without  briquetting.     No  eonoentrated  ore  ii  bein 
dian  furnace?,  although  the  soft   Bfesabi  orea  are  aometimea  smelted  alone,     A  oompanj 

been  formed  to  work  the  iron  sands  on  the  north  shore  of  the  river  Si.  Lawrence,  bul 
not  shipped  concentratea  in  large  quantity. 

BMBLTING    FINELY    CRUSHED    ORBS    IN    BUROl 

Present  practice  in  Sweden  allows  the  use  of  fine  orcein  the  blast  furnace  !■>.:•■  rimenta 
conducted  some  years  ago  at  the  expense  of  the  Swedish  government  proved  that  finely 
divided  iron  ores  could  be  used  in  making  up  the  furnace  burden  with  no  trouble.  Most  of  the 
large  iron  mines  in  Sweden  have  concentrating  plants  for  dressing  the  refuse  or  low-grade 

At  Pitkaranta,  Finland,  the  concentrated  ore  in  the  form  of  dust  is  briquetted  without 
using  a  binder  as  already  described. 

The   records  of  German  practice  state  that  the  ironmasters  offer   no  objection  to  concen- 
trated ores  except  that  founded  on  the  tine   dust.      Some  of  the   Spanish   ore  import) 
Germany  is  quice  fine  when  dried. 

The  English  furnaces  appear  to  be  able  to  handle  fine  ore  successfully.  The  Dunderland 
Iron   Ore  Company   is  a  new  company  recently  formed  by  English  capitalist  »il  an 

immense  bed  of  lean  ore  in  Norway,  using  the  Edison  system   >f  concentrating  and  shipping  the 
product  to  English  iron  smelters.     The  success  of  this  company  will  be  watched  with  int. 

Various  schemes  have  been  proposed  for  the  briquetting  of  tine  ore  and  tiue  dust.  The 
Yeadon    press   has   been    used   with   success   in   England,  and    there   are  two  »n  the 

American  market,  both  being  used  on  Hue   dust.     A  serious  trouble  is  to  get  a  bond  that  will 
answer  all    the    requirements.       The    binding  material  must   be  cheap,  while   the  brio 
must  be  firm  to  endure  handling,  porous  to  allow  furnace  gases  to  penetrate  for  the  reduction 
of  the  iron  oxides,  waterproof  to  allow  shipping,  and  non-friable  to  resist  the  action  of  the 
upper  part  of  the  furnace  so  that  it  will  not  crumble  before  reaching  the  /.one  of  reduction. 

The  writer  spent  some  time  experimenting  with  different  bonds,  and  it  may  1»-  said  that 
organic  bonds  are  unsatisfactory  owing  to  decomposition  and  burning  away  of  the  cart  ion  ! 
reduction  of  the  iron  oxides  can  take  place.     Among  the  organic  binders  which  have  been 
suggested  are  molasses,  sugar,  starch,  tar,  dextrine,  rosin,  rosin. soap,  linseed  oil,  etc    Silicate 
of  soda  makes  a  good  bond,  but  it  is  too  expensive.     Clay  st an  Is  the  action  of  the  furna* 
is  cheap,  but  the  briquettes  are  not  porous,  so  that  a  slag  rich  in  iron  may  I   from  the 

briijuette.     Milk  of  lime  is  the  most  servicable  binder,  being  cheap  and  of  value  in  imelting, 
but  the  briquettes  are  more  or  less  liable  to  disintegrate  in  the  upper  part  of  the  fura 
fusion  takes  place. 

A.  D.  Elbers   has  recently   patented  a  method  of  forming  lump  ore  from  the 
ore   by  calcining   the   raw  ore  in  tilted  rotary  cylindrical  furnaces,  auch  as  are  used  in  making 
Portland  cement  clinker.  The  moisture(12  per  cent. )  in  the  or.-  is  eliminated  and  the  dry  part 
fritted  into   masses  by  using  blast  furnace  slag  as  a  binder  and  waste  gas  from  the  furn 
fuel.     This  method  might  be  used  with  profit  on  concentrated  ore  carrying  sulphur  if  th< 
in  the  cylinder  is  sufficient  to  eliminate  the  sulphur. 

M.  Ruthenburgh  advocates  the  fritting  of  finely  divided  eon.  D  electric  fur- 

nace  by  a  continuous  operation  (Transactions  of    American    Klectro-chemioaJ    8 
1902),  with  a  subsequent  heating  of  the  fritted  maaa  in  an  open  hearth  furnace  to  produoi 

Oscar  Daube  describes  a  process  for  smelting  tim-ly  divided  iron  orea  in    I 
Mining  Journal,  October  4th,  1902.      Tie-    fine    OTC   with   the  highest  pun". 

dust,  and  coked  in  a  coking  oven,  forming  a  metallic  sponge  ready  for  the  blast  fui  I 

magnetic  ore  containing  by  analysis,  metallic  iron  71.06  per  cent,  phoe- 
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phorus  .03  per  cent.,  and  titanium  dioxide  .42  per  cent.,  gave  after  treatment  a  sponge 
analysing  carbon  42  per  cent.,  iron  37  per  cent.,  and  limestone  18  per  cent.,  with  ash  8  per  cent. 
This  sponge  made  excellent  iron  when  reduced.  Flue  dust  and  roasted  ores  may  be 
similarly  treated.  The  coking  takes  24  hours  and  the  gases  formed  are  used  to  heat  the  oven, 
leaving  an  unused  surplus. 

Opportunities  for  Magnetic  Concentration  in  Ontario. 

Possibly  the  best  opportunity  to  make  magnetic  concentration  a  profitable  undertaking  is 
in  treating  silicious  ores  free  from  sulphur,  and  carrying  only  traces  of  phosphorus,  so  that  a 
pig  iron  can  be  made  carrying  less  than  0.03  per  cent,  phosphorus  from  the  clean  concentrates. 
Such  pig  iron  commands  a  high  price  in  the  market,  being  used  especially  for  making  tool  steel 
and  crucible  steel.  Pure  concentrated  ore  should  also  find  sale  at  the  furnace  making  charcoal 
pig  iron.  In  the  writer's  view  it  is  more  advisable  to  introduce  the  separation  by  using  the 
Swedish  method  of  working  over  old  dumps  rather  than  begin  by  treating  run-of-rnine  ore. 

During  the  past  six  years  the  writer  has  had  the  opportunity  of  inspecting  the  various  iron 
ore  deposits  in  Ontario,  among  them  several  large  deposits  of  low-grade  ore  of  no  commercial 
value  owing  to  low  iron  contents,  or  the  presence  of  deleterious  ingredients,  such  as  sulphur, 
phosphorus  or  titanium. 

As  early  as  1890  Mr.  A.  Blue,  secretary  of  the  Royal  Commission  reporting  on  the  Mineral 
Resources  of  Ontario,  called  attention  to  the  progress  made  in  magnetic  concentration  of  iron 
ores,  and  advocated  its  use  in  Ontario. 

An  attempt  to  concentrate  ores  in  Hastings  county  was  made  not  long  after  by  Mr.  S.  J. 
Ritchie,  of  the  Anglo-American  Iron  Company  at  Trenton,  where  he  proved  that  certain  ores 
were  amenable  to  nugnetic  concentration  on  a  commercial  scale.  At  that  time  there  were  no 
local  smelters,  and  it  was  not  profitable  to  ship  the  concentrates  to  American  furnaces,  so.  that 
the  project  was  abandoned.  Now  there  are  three  smelters  in  operation  in  the  Province  and 
two  are  being  tuilt,  so  that  there  is  a  chance  of  utilizing  the  low-grade  ores,  provided  they  can 
be  put  on  the  market  at  a  low  cost. 

Practice  in  magnetic  concentration  has  shown  that  each  ore  is  a  problem  in  itself,  a3  there 
are  several  factors  to  be  considered,  such  as  hardness,  texture  and  composition  of  the  ore, 
freedom  of  concentrates  from  impurities,  amenability  to  concentration,  etc.  Accordingly  the 
writer  secured  samples  of  several  varieties  of  magnetic  iron  ores  found  in  Ontario  and  sub- 
mitted them  to  complete  examination  as  further  described,  to  ascertain  whether  the  grade  of 
each  ore  could  be  raised  by  magnetic  concentration.  The  only  magnetic  separator  at  his.  con- 
venient disposal  wa3  a  Wetherill  one-pole  machine  used  for  removal  of  magnetite  from 
corundum.  The  experimental  results  do  not  determine  which  is  the  best  system  for  each 
individual  ore,  but  only  show  that  some  ores  are  more  amenable  to  magnetic  concentration  than 
others. 

Preliminary  tests  as  follows  were  made  on  the  machine  to  determine  its  efficiency  : — 

(1).  A  crushed  sample  sized  to  0.25-inch  diameter,  containing  60  parts  magnetite,  12  parts 
patite,  18  parts  hornblende  and  10  parts  pyrite,  was  passed  through  the  Wetherill  separator. 
It  was  found  that  the  magnetite  came  out  as  heads  fairly  pure  and  free  from  the  non-magnetic 
constituents  passing  out  as  tailings.  By  re-treating  the  magnetic  heads  a  pure  product  was 
obtained,  while  but  little  of  the  magnetite  escaped  as  tailing3.  The  constituents  were  re-com- 
bined and  crushed  to  0.05-inch  diameter  and  passed  through  the  machine.  The  magnetic  heads 
had  particles  of  the  other  constituents  adhering,  while  the  tails  had  some  ma.netite  enclosed 
in  particles  of  rock.  The  results  showed  that  this  machine  is  not  adapted  to  finely  crushed 
ore,  hence  in  some  cases  the  heads  were  re-treated  with  results  noted  further  on. 

(2).  A  sample  of  ten  parts  magnetite  with  four  parts  pyrrhotite  was  passed  through  the 
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machine,  the  larger  part  of  which  came  over  as  heads  in  spite  <>f  different  adjustment*  of  pole 
distance  and  strength  of  magnetic  force.      A  confirmab  I  .try- 

ing four  per  cent,  sulphur  in  the  form  of  magnetic  pyrites  or  pyrrhotite.     The  heads  pi 
to  carry  more  sulphur  than  the  ore,  Bhowing  thai  most  of  the  pyrrhotite  went  into  the  I 
along  with  the  magnetite,  leaving  the  silicious  rock  matter,  as  tailings.      It  is  practically  im- 
possible to  eliminate  pyrrhotite  from  magnetite  by  magnetic  separation. 

(3).  Iron-bearing  sands  consisting  of  quartz,  garnets,   ilmenite  and  magnetite  from  the 
north  shore  of  the  St.  Lawrence  river  where  passed  through  the  separator.     Pure 
was  delivered  as  heads  while  the  tails  carried  all  the  other  constituents.     This  provi 
sibility  of  eliminating  ilmenite  from  magnetite  if  the  grains  are  distinct  from  each.other. 

Experimenting  with    Magnetites  from   Mayo. 

Knowing  the  efficiency  of  the  machine,  experiments  were  made  "i:li  ore  at  different  sizes, 
some  of  which  gave  excellent  results.     In  all  the  analytical  determinations  the  metallic  iron  is 
that  found  as  magnetite,  as  the  iron  in  silicious  residues  was  m>t  estimated.    This  is  the  propel 
way  to  estimate  iron  in  records  of  magnetic  separation,  as  iron  in  combination  cano 
sidered  as  ore  in  any  case. 

Sample  A   consists  of  refuse  low-grade    ore    from  No.  1    pit.    M  rnship,  Hastings 

county,  worked  by  The  Mineral  Iron  Range  Mining  Compel  J ,  Limited,  1/  Imable  St  itinn,  «  tat. 
The  ore  body  lying  between  gneiss  and  a  dike  of  diorite  averages  10  feet  wi 
2<h i  feet  so  far  as  opened  up.     Along  the   walls   there   is   more   or  less  low-grade  siliciou 
which  does  not  carry  enough   iron  to  be  worth  shipping,  bo  it  is  thrown  aside  kt  the  mine 
where  a  considerable  pile  has  accumulated.     The  object   of  the   experiment  u 
whether  any  means  could  be  got  of  putting  the  magnetite  in  the  ore  in  saleable  form. 

A  hand  specimen  contains  finely  granular  magnetite  intermixed  with  hornblende,  quarts, 
calcite,  epidote  and  black  mica.     No  visible  apatite  or  sulphides  are  present,  nor  can  th< 
detected  by  the  microscope.     It  was  difficult  to  make  a  section  for  mici 
crumbling  of  the  particles,  but  a  small  section  showed  nothing  not  apparent  in  the  hand  b] 
men.     An   average  sample  shows   by  analysis: — Fe.    3"). 52   per  cent.  ;    S.    0.02   per   cent.  ; 
P.  0.01  per  cent.  ;  Ti.  none. 

100  lb.  of  the  ore  was  crushed  by  jaw-crushers  and  rolls  so  as  t>>  pis  through  a  lii 
0.40-inch  size  of  hole,     Sizing  the  product  gave  the  following  results  : 


Sample. 

Size,  inch. 

„•   •  .  ,    „                    Iron  contents  la- 
We.ghr.lb.                   netite)  per  ceot 

Al 
A2 
A3 
Al 

0.40 
0.30 
0.20 
O.lOand  finer 

11 
21 
13 
44 

32.11 

The  ore  was  quite  friable  and  crushed  easily. 
yielded  the  following  results  : 


Treatment  of  samples  in  the  machine 


Sample. 

Heads. 

Tails. 

Curr^ 

Pole 
distance. 

No. 

Size. 

Wt.,  lb. 

Fe 
per  cent. 

Wt.,  lb. 

:». 
10  :, 

10 

1H 

Fe., 
per  ceot. 

Wt,  lb. 

per  cent. 

Ampere 

Inch. 

Al 
A2 

a:; 
A4 

0.40 
0.30 
0.20 
0.10 

13 
17.76 

11  5 
43 

32.11 
32.88 
38  47 

4.5  27 

19    !  1 
70  08 

4 
1    IB 

1.6 

10  :.l 

1. 
1. 

B 

•J 
1.7 

1  7 
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The  experiment  showed  that  the  finer  the  ore  is  crushed  the  better  the  separation,  owing 
to  the  particles  of  ore  being  entirely  freed  from  particles  of  rock.  The  concentrated  ore  from 
A4,  the  most  finely  crushed  sample,  is  about  as  pure  an  ore  as  it  is  possible  to  get,  the  iron 
content  of  theoretically  pure  magnetite  being  72.40  per  cent. 

Sample  B  consists  of  run  of  mine  from  pit  No.  2  worked  by  the  same  company,  the  pit 
being  situated  in  Mayo  township  about  a  mile  from  No.  1.  The  ore  is  very  pure  magnetite  as 
segregations  in  actinolite  and  more  or  less  intermixed  with  mica  and  calcite.  The  deposit 
from  which  the  sample  was  taken  is  10  feet  wide,  extending  some  100  yards  so  far  as 
opened  up.  The  wall  rocks  are  a  micaceous  schist  and  gneiss.  There  is  a  clean  separation  of 
the  ore  from  the  wall  rocks,  and  the  ore  is  quite  uniform.  There  is  no  evidence  of  apatite, 
pyrite  or  pyrrhotite  present. 

The  ore  analyzes  :  Fe.  51.22  percent.,  S.  0.01  per  cent.,  P.  0.02  per  cent.,  Ti.  none. 

The  object  of  the  experiment  was  to  prove  the  possibilities  of  coarse  concentration  on  this 
ore ;  100  lb.  tr.  ated  in  the  same  way  as  A  gave  results  as  follows  : 


Sample. 

Size,  inch. 

Weight,  lb. 

Fe.,  per  cent. 

Bl 

0.40 
0.30 
0.20 
0.10 

33 
23 
14 
27 

51.34 
51  75 
51.11 
51.42 

m 

B3 

B4 

The  ore  crushed  readily  owing  to  the  more  or  less  crystalline  structure  of  the  magnetite. 
The  different  sizes  were  subjected  to  magnetic  concentration  with  the  following  results  :- 


Sample. 

Heads. 

Tails. 

Current. 

Pole  Distance. 

No. 

Size. 

Wt.,  lb. 

Fe., 
per  cent. 

Wt.,  lb. 

Fe., 
per  cent. 

Wt.,  lb. 

Fe., 
per  cent. 

Ampere. 

Inch. 

Bl 
B2 
B3 

B4 

0.40 
0  30 
0.20 
0.10 
and  finer 

27 

21.5 

12 

27 

51.34 
51.75 
51.11 

51.42 

20 

17 

9 

18.7 

58.59 
60  71 
65.94 

70.40 

I 

7 

4.5 

3 

8.3 

22.33 
21.35 
11.20 

4.89 

1 
1 
1 

0.8 

2 
2 
2 

1.8 

The  results  show  that  the  finest  crushing  gives  very  pure  heads  with  a  small  loss  of  ore  in 
the  tails  ;  this  ore  is  very  amenable  to  magnetic  concentration,  and  if  crushed  to  0.25-inch, 
which  is  about  the  finest  that  the  blast  furnaces  will  take  in  large  quantity  without  briquetting, 
it  should  give  a  product  running  68  per  cent.  iron.  The  cost  of  the  operation  depends  on  the 
style  of  machine  used.  This  ore  is  in  many  respects  like  the  ore  being  treated  at  Wharton 
Mines,  New  Jersey,  and  should  be  treated  in  the  same  way. 

A  Non-Concentrating  Ore. 


Sample  C  is  selected  ore  from  a  deposit  of  magnetite  in  Ontario,  consisting  of 
black,  dense,  hard  ore  as  free  from  rock  matter  and  pyrite  as  is  possible  by  hand 
cobbing.  The  impurities  snowing  in  a  hand  specimen  of  the  ore  are  pyrite  scattered  as  fine 
grains  and  stringers,  and  a  little  greenish  hornblende.  Pyrrhotite  and  apatite  appear  to  be 
absent.     The  object  of  the  experiment  wag  to  eliminate  if  possible  all  of  the  pyrite  from  the 
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ore  so  as  to  bring  it  to  Bessemer  grade.     This  cannot  be  done  by  hand  oobbing  m  may  be 
by  analysis  of  the  samples.     Inspection   of   hand  specimens  shows  that  fine  crushing  is  neces- 
sary to  free  the  magnetite  from  the  pyrite. 

The  ore  was  crushed  to  pass  a  screen  with  0.20-inch  holes  ami  parent!  through  til 
separator  with  the  following  results  : — 

Sample  Cl  :  Product  of  0.20-inch  diameter  ;  current  to  magnet,  1  ampere  ;  pole  distance, 
2  inches  ; 


Weight,  lb. 

Fe.,  per  cent.    '  S.,  percent. 

6.5 

59.67 
18.64 

0.53 
0.15 
1.11 

Tails 

4.5 
2 

Sample  C2  :  Product  of  0.10-inch  and  finer  ;  current,  0.8  amp.  ;  pole  distance,  ,8 


—  . 

Weight,  lb. 

Fe.,  per  cent. 

S.,  per  cent. 

0  56 
0.11 
1.17 

30  5 

20 

10.5 

40.59 
63.80 
11.1 

Tails 

The  results  show  a  reduction  of  sulphur,  but  not  to  Bessemer  grade,  with  a  concurrent 
rise  in  the  iron  contents  due  to  elimination  of  the  silicious  matter.  Microscopic  examination 
of  the  heads  revealed  particles  of  pyrite  clinging  to  particles  of  magnetite  and  being  the  source 
of  the  sulphur  shown  by  analysis  in  the  heads. 

This  ore  may  be  said  to  be  amenable  to  magnetic  concentration,  but  it  cannot  be  brought 
to  Bessemer  grade  by  any  method  so  far  known  without  fine  grinding  and  briqnetting  of  the 
roasted  concentrates,  an  operation  which  is  scarcely  advisable  to  undertake  until  the  supph  of 
naturally  high  grade  ores  is  more  nearly  exhausted. 

Sample  D  consists  of  magnetite  from  the  refuse  dumps  at  the  same  mine  heavily 
impregnated  with  pyrite  both  as  fine  grains  and  as  segregations.  The  plate  is  a  photograph  of 
the  ore,  the  black  parts  being  magnetite  and  the  white  pyrite.  The  object  of  the  experiment 
was  to  determine  the  possibility  of  concentrating  the  refuse  ore  to  Bessemer  grade.  An  aver- 
age  sample  shows  the  following  contents  :— Fe.  54.50  per  cent. ;  S.  1.43  per  cent. ;  P.  0.03  per 
cent. ;  TiO,  none. 

The  ore  was  crushed  as  usual-giving  the  following  results  : — 


Sample  No. 

Size,  inch. 

Weight,  lb. 

Fe.,  per  cut. 

S.,  per  cent. 

0.30 

0.20 

0.10 

and  finer. 

1 
5 

20 

54.41 

l.P 
1.56 

The  ore  crushed  easily,  but  ^here  was  more  or  less  adherence  of  the  silicious  matter  t..  the 
magnetite. 
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The  sized  product  passed  through  the  separator  gave  the  following  results  : — 


Samp'e  No. 


Dl,  average 
Dl,  he  ids  .. 
Dl,  tails  . . 
D2,  average 
D2,  heads  . 
D2,  tails  . 
D3,  average 


D3,  heads 
D3,  tails  . 


Size,  inch. 


0.30 

0.30 

0.4 

0.20 

0.20 

0.30 

0.10 
and  finer. 
0.10.  etc. 
0.10,  etc. 


Weight, 
lb. 


1 

0.8 
0.2 
4  25 
3  50 
0  75 

17 

14  5 
2  50 


Fe.,  per 
cent. 


54.62 
58.10 
24.37 
55  58 
55.59 
22.29 

54  41 
63.20 
16  80 


S.,  per 
cent. 


1.39 
1.16 
4.23 
1.49 
1.49 
4  33 

1  55 
0.75 
5.33 


Current, 
ampere. 


Pole 
distance, 
inches. 


The  results  show  considerable  loss  in  the  tails  which  can  be  avoided  by  using  a  3-part 
machine  delivering  middles  for  re-treatment.  There  is  considerable  reduction  of  the  sulphur, 
especially  in  the  finest  sizes  where  the  particles  of  pyrite  are  distinctly  separated  from  the 
particles  of  magnetite.  It  does  not  seem  possible  to  raise  such  ore  to  Bessemer  grade  by 
magnetic  concentration,  but  a  subsequent  roasting  of  the  crushed  ore  should  eliminate  the 
sulphur. 

Treating  a  Jastery  Ore  from  Temagami. 

Sample  E  consists  of  silicious  low  grade  magnetite  from  a  deposit  near  lake  Temagami, 
obtained  from  Mr.  D.  O'Connor,  of  Sudbury,  the  veteran  prospector  in  that  district.  The 
illustration  shews  a  characteristic  sample,  the  light-colored  strips  being  ore,  while  the  dark 
are  jasper.  An  average  sample  shows  on  analysis  :  Fe.  40.16  per  cent.,  S.  0.01  per  cent., 
P.  0.02  per  cent.,  TiO.  none. 

The  object  of  the  experiment  was  to  determine  the  possibility  of  coarse  crushing  and  mag- 
netic separation  as  a  means  of  bringing  this  ore  to  Bessemer  grade.  The  ore  is  rather  tough 
to  crush  and  the  jasper  seems  to  be  partly  separate  from  the  bands  of  ore  along  parting  planes 
more  or  less  developed,  although  there  is  generally  silicious  matter  adhering  to  the  coarser 
particles  of  ore.     The  separation  gave  the  following  results  : 


Average  sample. 

Current, 
ampere. 

Pole  dis- 
tance, 
inches. 

Heads. 

Tail 

s. 

No. 

Size,      1  Weight, 
inch.              lb. 

Fe„  per 
cent. 

Weight, 
lb. 

Fe.,  per 
cent. 

Weight,  | 
lb.        1 

j 

Fe.,  per 
cent. 

El 
E2 

0.20                5.5 
0.10  and'      12.5 
finer. 

38.94 
42.89 

1 
1 

2 
2 

2 

6.5 

47.28 
57.28 

3.5        , 
6 

28.65 
28.2 

The  results  show  that  it  is  possible  to  concentrate  this  ore.  The  cost  will  depend  on  the 
width  of  the  alternate  bands.  The  considerable  loss  in  the  tails  may  be  avoided  by  a  3-part 
concentration,  the  middles  being  re-treated.  By  passing  the  heads  of  E2  through  the  separator 
a  second  time  a  product  carrying  65.20  per  cent,  iron  was  obtained. 

A  Low-Grade  Calabogie  Magnetite. 

Sample  F  was  taken  from  a  large  deposit  of  low-grade  magnetic  ore  near  Calabogie. 
H  »nd  specimens  show  magnetite  intermixed  with  quartz,  calcite,  hornblende,  black  mica, 
chlorite  and  pyrite.     The  gangue  and  the  ore   are  somewhat  interlaminated.     There  is  no 


■  o  i  loncentration  ol  Iron  1 1  g  plan! 


Concentration  ol  tron  Ores;  Diagram  ol  Wetherilf croa  bell  magnetic  wparatof 


entration  ol  Iron  Otm;  Rowand 


Magnetic  Concentration  of  Iron  Ores;  Sample  of  interban 

Magnetite  layers  light  '"lor;   Jasper  dark. 


:  kti A  Iron 


[64] 


Magnetic  Concentration  ol  Iron  Ores;  Sample  ol  magnetite  (black)   with  segregations  ol  pyrite  (white) 

to  be  separated  bj  coarse  concentration. 


Magnetic  Concentration  of  Iron  Orel    3ampl<     I     iwiable  to  t  itk»,  bat  nol 

com 


Magnetic  Concentration  ol  tron  Ores;  Sample  o\  >■•  to  medium  ■  ■ 


U  i.'n  tiOB    "I    lr 

[66] 
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visible  apatite   or  pyrrhotite  preseut,  aud  th< 

plate  which  is  a  sample  of  the  ore  carrying  mqri  .  Lh  the 

and  the  pyrite  ahow  us  white  sp<  cka  m  the  rhieh  u  m< 

object  of  the  experiment  was  tobi 
sized  and  separated  gave  the  following  results. 


Sample   No, 

■rich. 

i.t,  lb. 

■r  cent. 

s  .  pet  oeal 

■    OSOt 

■ 
l 

di»tv 

Iff,  average. 

0.30 

0  60 



0  14 

Pr,  heads. 

0  30 

:i  75 

54   17 

0  09 

l 

•> 

PI,  tails. 

0.5 

0.05 

l 

1  2,  a\  rr  ._-e. 

0  20 

13.26 

41.41 

0.18 

l 

F2,   heads. 

0.20 

12 

55  40 

0.1 

i 

K2,    tails. 

0.20 

1.26 

17  35 

int-d 

l 

0.10 
and     finer 

37  25 

12  88 

0.191 

l 

17 

P3,  average. 

0.10 
and     finer 

37.25 

o  191 

l 

F •">,  heads. 

O.lOetc 

33 

<>  147 

l 

2 

F3,  tails. 

0  lOetc 

4.25 

1.;  2". 

not  detem 

«: 

l 

The  ore  crashes  readily  owing  to  the  laminae  and  the  granular  structure  of  tin-  •■• 
gaugue.     The  fines  from  F  3  were  retreated,  giving  a  product  carryii 
result  which  may  be  got  <>n  a  commercial  scale  by  crushing  the  or.-  fine  an. I  using  ■ 
adapted  to  tine  ores 

Mr.  F.  J.  Pope,  formerly  demonstrator  at  B  3  Mines,  Iih-  investigated  the 

possibility  of  removing  titanium  from    magnetic  ores  by  in 
of  American  Institute  of  Mining  Engineers,  1899).     Se  was  unable  I 

from      Eagle      lake,      Bedford      Township,      Prontenac     county.         The  con* 

centpation     of     ore     from     Pine     Lake    mine,     Victoria    county,    incre  metallic 

iron  from  48.38  per  cent,  to  56.45  per  cenl  .  but  at  the  same  time  the  titanium  di 
increased  from  13.5  to  18.1  percent.     Only  partial  separation    i 

from  Chaffey  mine,  Leeds  county.  The  results  shou  a  close  combination,  either  mechanii 
chemical,  of  the  titanium  with  the  magnetite.     In  oast  rith  the  magnetite  m 

crystallised  and  not  ir  chemical  combination  asilmenite,  ir  is  possible  to  eliminate  theiln 
tarrying  the  titanium  from  the  non-titaniferous  magnetite.  This  hss  been  already  provi 
experiments  on  the  iron  sands  from  (Quebec. 

It  was  not  considered  advisable  to  spend  any   tin,  ting  to  eliminate  titanium  from 

Ontario  ores. 


Review  of  Literature  on  Magnetic  Concentration  oi    Ikon  Oh 

A  detailed  study  was  made  of  tin-  various  methi  i  i  .tint*  iron 

r.  view  of  the  following  literature  o  nsulred  may  be  ol  ii 

(1)  Tiik  Coni  knti:  mion   oi   [rob    Obes,  by   A.   P.   Wendl   in 
[nttitute  of  Mining  Engineers    vol.    13,  I8f 

iron  ore  carrying  33  per  out     iron  at   the  Crown   Point    mine, 
York.     The  ore  passes  through  crushers,  roll  ,  and  to  pi 

hour,  yielding  a  concentrated  ore  i  m  j  ing  65  pei  ■  •  nl    ii   i 
-rail.-  by  eliminating  phosphorrj 

(2)  Omi  Washbb   n   Lorodali,  Virginia,  by  G    B   Johnson  in 
_'4.  1894,  page  34.      I  »•  ■cribei  'In-  log 


lion  ore. 


22  M. 
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(3)  Concentrating  Lake  Superior  Ore,  by  L.  M.  Hardenburgh,  being  a  paper  read 
before  Lake  Superior  Mining  Institute,  Feb.,  1900,  and  reprinted  in  Engineering  and  Mining 
Journal,  April  21,  1900.  Fragmental  Pewabic  hematite  with  specific  gravity  4.5  occurring  in 
sandstone  of  2  6  sp.  gr.  is  treated  in  Hartz  jigs.  The  fragments  of  ore  found  in  the  sandstone 
vary  from  the  size  of  a  pea  to  200  lb.  weight.  Twenty  per  cent,  of  the  ore  is  saved  by  hand- 
sorting  ;  capacity  of  the  mill  is  300  tons  of  crude  ore  per  day  ;  65  horse-power  is  required  with  3 
men  and  8  boys  per  shift. 

(4)  Concentrating  Magnetite  with  the  Conkling  Jig,  by  F.  S.  Ruttmann  in  Trans. 
A.  I.  M.  E.,  vol.  16,  1888,  page  609.  The  ore,  carrying  about  35  per  cent,  iron,  is  crushed 
dry  to  0.25-inch  and  treated  in  Conkling  jigs  each  of  5  tons  capacity  per  hour.  A  sample  of 
stock  carrying  43.5  per  cent,  iron  was  concentrated  to  66  9  per  cent,  iron  with  22.9  per  cent, 
in  the  tails,  showing  a  saving  of  47.4  per  cent,  of  iron  in  the  ore.     Cost  of  treatment  not  given. 

(5)  Concentrating  Plant  for  Hematite  Iron  Ore  at  Striberg  Mine,  Swedpn,  by  E. 
Nordensten  in  Teknisk  Tidsktift,  vol.  32,  page  29.  The  ore  is  jigged,  giving  a  rich  product. 
The  mill,  costing  §44,000,  treats  100  tons  per  day. 

(6)  Washing  Iron  Ore  in  Tennessee,  by  N.  W.  Buckhout  in  Mines  and  Minerals,  vol.  22. 
page  304.  A  limonite  iron  ore  is  treated  by  3  revolving  screens  and  2  log  washers  using  700 
gallons  of  water  per  ton  of  ore. 

(7)  Magnetic  Ore  Separation  at  Pitkaranta,  Finland,  by  G.  Grondal  in  Oesterreich- 
ische  Zeitschrift,  August  10,  1901.  Describes  the  magnetic  separation  of  a  low-grade  magne- 
tite carrying  30  per  cent,  magnetite,  4.5  per  cent,  sulphur,  in  the  form  of  pyrite,  pyrrhotite, 
zincblende  and  chalcopyrite.  The  gangue  is  a  hard  serpentine,  and  the  grain  of  the  ore  is  so 
fine  that  80  per  cent,  of  the  particles  of  magnetite  are  not  more  than  1  mm.  diameter.  The 
plant  consists  of  Grondal  ball-mills,  Grondal  magnetic  separators,  etc.  The  richest  concentrates 
carry  68  per  cent,  iron  and  0.18  per  cent,  sulphur,  and  are  bri<|uetted  for  use  in  the  blast 
furnace.  A  description  of  the  Grondal-Delwik  method  of  magnetically  concentrating  iron  ores 
is  given  in  the  same  journal,  February  4,  1899. 

(8)  Magnetic  Concentration  Plant  at  Svarto  Island,  by  B.  H.  Brough  in  Journal  of 
Society  of  Arts,  London,  Dec.  8,  1897.  Describes  the  concentration  of  a  magnetite  with  2  per 
ctmt  phosphorus  as  apatite.  The  ore  is  crushed,  dried,  pulverized  and  run  through  a  Ball- 
Norton  separator,  delivering  a  high-grade  ore,  while  the  apatite  is  sold  to  make  fertilizer. 

(9)  Notes  on  the  Magnetization  and  Concentration  of  Iron  Ore.  by  W.  B.  Phillips 
n  Tmns.  A.I.  M.  E.,  vol.  25,  1895,  page  399.      The  total  cost  of  treating  the  ore  was  81.15 

per  ton  of  concentrates.     All  the  iron  was  not  magnetized,  and  there  was  no  elimination  of 
phosphorus. 

(10)  The  Chase  Magnetic  Ore  Separator,  by  H.  S.  Chase  in  Trans.  A.  I.  M.  E.,  vol. 
21,  1892,  page  503.     An  illustrated  account  of  the  Chase  separator. 

(11)  Magnetic  Concentration  at  Tilly  Foster,  by  F.  H.  McDowell  in  Trans.  A.I.M. 
E.,  Vol.  21,  page  519.  Gives  items  of  cost  of  treating  low  grade  magnetite.  Fe.  in  the  ore, 
27.38  per  cent  ;  Fe.  in  concentrates,  49 J 4  per  cent.;  Fe.  in  Tailings,  11.00  per  cent.;  Mill 
running  208.8  days  ;  ores  used,  34,515  tons  ;  Concentrates  made,  13,066  tons  ;  I  ton  of  con- 
centrates from  2.65  tons  of  crude  ore  ;  total  cost  of  1  ton  of  concentrates,  $1.99. 

(12)  The  Granulation  of  Ikon  Ore  by  means  of  Crushers  and  Roles,  by  A. 
Sahlin  in  Trans.  A.I.M.E.,  vol.  21,  1892,  page  521.  Discusses  various  types  of  crushers  and 
pulverizers  used  on  iron  ores.  Fine  grinders  as  ball-mills  are  of  little  value.  A  comparative 
test  of  crushers  and  rolls  versus  Sturtevant  mills  showed  the  former  method  to  be  preferable 
for  granulating  iron  ores. 

(13)  Crushing;  Iron  Ore>  with  the  Stcrtevant  Mill  for  Concentration,  by  S.  R. 
Krom  in  Trans.  A.I.M.E.,  vol.  21,  1892,  page  530.     Describes  comparative  results  of  crushi7\g 
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magnetic  iron  with  rolls  versus  Sturtevant  mill,  proving  the  mils  gave  less  dust    than   the  mill, 
which  grinds  by  attrition  and  hence  is  Dot  ad  granulating  iron  on   for  oonoentration. 

(14)  Practical  Rksii  is   tN  the  Magnet*    Concentratioh   oi    [son    Ou,   by    W.    H 
Hoti'man  in  Trans.  A.I.M.E.,  vol.  20,  page  602.    Relates  practical  ezperiei  I  m  mine. 
It  cost  $1.95  to  produce  1  ton  of  concentrates  from  the  Ion  grade  iron  ore  including  mining, 
and  all  other  charges.     The  concentrates  were  masted  to  eliminate  ralphur.     The  cm. I 
carries  40  per  cent,  iron,  1.5  per  cent,  sulphur,  ii. Hi)    percent,    phosphorus.      The    BtUrt 
mill  was  used  for  granulating  the  .ire,  and  the  claim  is  made  that  magi  if  the 

profitable. 

(15)  Discission  on  the  Crushing  op  Ikon  Obi,  in  Trans.    l.I.Jbf J?.,  vol.  21 
C.ives  different  views  as  to  the  granulation  of  iron  "re. 

(1(5)  The  Magnetic  Separation  op  [roe  Oee,  by  C    M.   Ball  in  Trans.  A.  I  Ml 
•-'">.  page  533.    Describes  the  advantages  of  concentrated  iron  ..re,  and  ^vk>  t..  prove  tint 
netic  concentration  is  feasible  under  competitive  conditions.      Shows  that  the  Lest    way  oi 
centrating  is  coarse  crushing,  and  division  int..  :{  grades  with  subsequent  tr<  I  the 

mid« »les.     Describes  the  Bali-Norton  separator  giving  results  obtained  al   Benson  mines. 
York,  thus  : 


Crude  ore.. . . 
I  'iineent rates . 
Tails 


Magni 

- 

P. 

per  cent. 

per 

4.-..r> 

32.15 

LOO 

• ».  1  o 

88.5 

84.0 

0.21 

L0 

2.90 

(17)  Southern  Magnetites  ind  Magnetk    Separation,  by  H.  S.  <'hase   in    7\  <■  -.  A.J. 
M.E.,  vol.  25,  1895,  page  551.  Relates  experimental  \\..rk  on  magnetic  concentration  of 

i.erry  mine,  N.  Carolina,  with  the  following  conclusions  :  (1)  Careful   washing,   screening 
and  sizing  are  more  important  than  fine  crushing.       2)    Each  Bize  of  material  should    \><- 
centrated  separately  with  suitable  magnetic  separators,   giving  concentrati  amer  grade 

carrying  60  to  60  per  cent,  iron,  and  coarse  enough  to  be    used  as  a  furnace  burden  without 
mixing  with  other  ores. 

(18)  The  Wenstrom  Magnetic  Separator,  by  R.  A.  Cook  in  l.M  /.'.. 

599.     Describes  with  illustrations  the  Wenst mm   separator   used   in   Sweden   since 
The  cost  of  concentrating  run  of-mine  and  refuse  ore  according  t>.  Swedish  practice  is   -  i 
be    10  cents   per    ton    of  crude    ore. 

(19).  Investigation  of  Magnetk    [roe  Ores  prou  1-',\sth;n  Ontario,  by  F.  ■'.  Pope  in 
Trans.    A.  I.  M.  E.   vol.    29,   page  372.      Describes  the   results  of  experiments  to  elm 
titanium  from  titaniferoua  magnetites  by  magnetic  concentration,  showing  thai  to  is 

not  always  practicable,  but  that    in    some  cases  there  is  a  partial  removal  of  the  titanium    i 
with  sulphur  and  phosphorus. 

(20).  The  Concentration  or  Iron  Ore,   by  J.    Birkinbine  and  T    A    Bdii 
/.  .\[.  E.  vol.  17.  page  728.     Relates  the  poor  suocaes  <>f  jigs  in  concentrating  iron  on 
describes  five  diflerent  types  of  magnetic  oonoentrators  with  praotioal  results  of  each, 
Buchanan,  Wenstmm,  Conklingj  Monarch,  Edi*  a. 

(21).  The    Ball-Nortoe    Electro -maonitic    B  .    by    0.    M    Ball 

A.  I.  M.  A',  v..i.  p.),  page  187.      An  illustrated  description  "f  the  machine  and  its  operation, 
witli  detailed  records  of  excellent  results  obtain.-. 1  on  different  S   • 

(22).  Magnetic  Concentration  ai  MicmeAmu  [roe  Mink.  Michigan,  by  J 
ia  Trans.  A.  I.  M.  E.  vol  19,    1890,  page  62.     Describes  tin-  method  need  fot 

mine  waste,  screenings  and  wet  fines,  and  givef  lohsme  of  orushing,  mllm 
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Wenstrom  and  Buchanan  magnetic  separators.  Tabular  results  with  analyses  are  given, 
showing  the  cost  of  concentrating  to  be  22  cents  per  ton.  Predicts  the  further  use  of  this 
method  of  concentrating  iron  ores. 

(23).  Ore  Dressing  by  Electricity  at  the  Tilly  Foster  Mine,  by  F.  H.  McDowell  in 
Trans.  A.  I.  M.  E.  vol.  19,  1890,  page  71.  Describes  results  obtained  by  the  Oonkling  mag- 
netic separator.  The  total  cost  is  §2.25  per  ton  of  concentrates  for  a  mill  run  of  six  months 
duration.      Does  not  advise  treatment  of  ore  carrying  less  than  25  per  cent.  iron. 

(24).  Progress  i«  Magnetic  Concentration"  of  Iron  Ore,  by  J.  Birkinbine  in  Trans.  A. 
I.  M.  E.  vol  19,  1890,  page  650.  An  excellent,  review  of  results  so  far  obtained,  with  costs 
estimated  at  50  cents  per  ton,  and  sanguine  hopes  for  the  future  of  the  process. 

(25).  High  Grade  Ikon  Ores,  by  W.  J.  May  in  Colliery  Guardian  Aug.  12,  1898.  Dis- 
cusses the  necessity  of  dealing  with  low-grade  iron  ore  deposits  by  concentrating  them  at  the 
mine  to  a  high  metallic  value. 

(26).  Edison  <  >ke  Mines.  An  interview  with  T.  A.  Edison  givinsr  an  account  of  the  works 
and  process  employed  in  concentrating  a  very  low-grade  iron  ore  published  in  Iron  Age,  Oct. 
28,  1897. 

(27).  Edison's  Revolution  in  Iron  Ore  Mining,  by  T.  Waters  in  Mcdure's  Magazine, 
Nov.,  1897.  An  illustrated  ace  unt  of  the  application  of  electricity  to  the  separation  of  mag- 
netic iron  ore  from  rock  matter. 

(28).  Magnetic  Preparation  of  Ores,  by  M.  Smith.  A  paper  read  at  the  International 
Congress  of  Mining  and  Metallurgy  at  Paris,  France.  Extracts  reprinted  in  Colliery  Guardian 
July  27.  1900.     Gives  an  illustrated  account  of  the  Wetherill  process. 

(29).  Recent  Progress  in  the  Wetherill  System  of  Magnetic  Separation,  by  H.  A.  J. 
Wilkens  in  Mineral  Industry,  vol.  10,  1902.  Describes  with  illustrations  the  various  machines 
use'l,  with  results  on  different  material  from  actual  mill  experience. 

(30).  Magnetic  Concentration  of  Iron  Ores.  A  general  review  of  the  progress  made  in 
Germany  and  America  published  in  Stahl  und  Eiaen,  March  15,  1897. 

(31).  Magnetic  Concentration,  by  Dr.  H.  Wedding,  read  before  the  International  Con- 
gress of  Mines  and  Metallurgy,  Paris,  1900.  Published  in  Bulletin  de  la  Societd  de  Vlndustrie 
Mi  ■-'',,  series  3,  vol.  14.  1900.  An  elaborate  paper  describing  some  22  different  forms  of 
magnetic  separators  and  the  work  eacli  has  done. 

(32).  The  Hibeknia  Concentrating  Mill,  published  in  Zron  Aye,  Aug.  3,  1893.  De- 
scribes operations  at  Hibernia  mines  by  the  Buchanan  system. 

(33).  Wetherill  Magnetic  Separation  Process,  by  Prof.  W.  A.  Anthony  in  Coaster's 
Magazine,  March,  1898,  page  433. 

(34)  Comparative  Results  ok  Wet  Jigging  and  Wethkrill  Magnetic  Separator,  by 
S.  Farbaky  in  Oesterreichische  Zeitschrift  fur  Berg  und  Hutten  ivesen,  March  26,  1898.  De- 
scribes results  working  on  a  hematite  intermixed  with  quartz  and  carrying  28  per  cent.  iron. 
The  results  for  the  two  processes  are  about  the  same. 

(35)  Magnetic  Concentration  at  Hibernia  Mine,  New  Jersey,  by  F.  W.  E.  Minder- 
man  in  Engineering  and  Mining  Journal,  vol.  73,  page  136.  Describes  the  Ball-Norton  system 
in  use  at  this  mine. 

(36)  Notes  on  Iron  Ores  of  Canada,  by  T  S.  Hunt  in  Geological  Survey  of  Canada, 
Reports  1-66-6!*.  Describes  magnetic  separation  of  titaniferous  iron  ores,  especially  the  iron 
Bands  .  > ti  the  north  shore  of  river  St    Lawrence. 
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(37)  Static  ELBCTKicin   Appimd  to  0  inn  .  by  vl    Q    - 

Mining  Journal,  Jan.  24, 1903.     Describes  the  recently  invented   BU  >m  of 

concentration,   successful  in  treating  zinc-lead  oree  in  Colorado,  and  laid  to  be    applicable  to 

iron  ores. 

(38)  The  Grangesbbrg  [bom  Ori    Mis       Sweden,  published  in  / 

fi         .  London,  Sept.  9, 1898.      D  lie  occurrence  of  the  ore,   mi 

separation,  etc. 

(39)  Some  Forms  of  Magnet*    Separators   imd   I'mmi.  \nu    ltion,  bj  II    0    M 
in  Colliery  Guardian,  A.ug.  18,  1899.     Describee  with  illustration!  some  of  th< 

centration  plants  in  Sweden. 

(40)  PRACTICAL    RE81  LTS    AT    DaNNEMOBA    MlNBS,  SWEDEN,    I    -IN'-    w 

published  in  Journal  of  Iron  and  Steel  Institute,  vol.  1,  1899,  page   _*4:i.  i!  i    189 

672.     Describes  the  satisfactory  result  obtained. 

(41)  CONCENTRATING     WORKS    AT    Ll  LEA,    SWEDEN,    by    B.    11.    BlOUgh   10  Jc 

1$,  Dec.  10,  1897.     Describes  the  concentration  works  at  Lulea,  where  some  100,000 
of  magnetic  ore  are  concentrated  t<>  raise  the  iron  contents  and  remove  the  rVenstrom 

and  Wetherill  machines  are  used. 

(42)  The  Development  of  the  Magnetic  Separator,  l>y  E.  Languth  in  '/.■ 
o-cKemie,  Dec.  7,  1899.     The  issue  of  this  journal  <>f  April  5,  1' oontains  an  article  i>y 

the  same  author  discussing  the  principlos  of  electro-magnetic  separation. 

(43)  Magnetic  Concentration  op  the  Folkmab    Red    [bob    Obb,    by  8.   Farbaky  in 
Oesterreichitche  Zeitschriftjur  /<V/-:/  wnd  Hutten  wesen,  March  26, 1898.    Discusses  the  possibilities 

of  concentrating  the  large  body  of  ore  by  the  Wetherill  process  with  estimal 

(44)  Magnetic  Concentration  ok  Ikon  Ore,  by  K.  Erikson  in  Jernkonterei 

vol.  57,  pages  1-64.     A  full  account  of  the  subject  of  magnetic  concentration. 

(45)  The  Froding  Magnetic  Sbpabator.     Described  in  Teknitk  Tidtehrift,  vol.  32,  p.^<- 
6.     This  is  a  new  magnetic  separator  in  use  at  Herrang  concentration  work 

S700  to  build  the  machine  which  treats  •_'  tons  of  ore  per  hour,  yielding  from  s  crude  ore  with 
25  per  cent,  iron,  a  concentrated  product  running  •).'!  per  cent,  iron,  the  tailings  carrying  only 
8  per  cent.  iron. 

(46)  Experiments  ob  Concbntbatiob  of  [bob  <m:h  i       •.  Striberg  in    /  hang  till 
JernkontereU  Anmaler,  1902,  pages  135-141. 

[bob  Ore  Concentration,  by  W.  Peterson  in  Teknitk  Tidsehrift,  vol.  32,  page  147. 
Describes  the  development  of  the  process  in  Sweden,  and   •• 
institution  for  ascertaining  the  most  suitable  methods  of  concentrating  various  kinds  of  iron  ore. 

Tm   Use  of  Magnet*    Concentrates  in   ink  Pobi   Bbnbi    Biabi    Pi 

N.  M.  Langdon  in  Trans.  A.I.M.B.,  vol.  20,  1891,  page  599     Relates  tl iperiei 

magnetic  concentrates  in  the  blast  furnace  for  t*  trouble   was  ex  peril 

than  with  lump  ore.    There  is  do  difficulty  in  using  concentrates  up  to  BO  per  oenl  <-f  the  i 
for  the  furnace,  and  the  records  sh^w  in  onomy  "t"  fneL     A  discussion  "ii  • 

is  given  in  Tram.  A..I.M.E.,  vol.  20,  page  576,  where  ironraa 
concensus  of  opinion  favors  the  us< 

(49)  Tmk  Usi  oi   B'inbxi    Divided  Obb,  by  J.  Wilbi 
1899.     A  paper  read  before  the  British  Iron  and 
concentrated  iron  ore  maj 
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(50)  Rcdolphs-Landin  Process  for  Treating  Fine  Ores.  Described  in  Journal  of 
Chemical  Society  of  Sweden,  July,  1901.     Describes  a  process  of  briquetting,  etc. 

(51)  Use  of  Finely  Divided  Ores  in  Blast  Furnaces.  The  practice  at  Pittsburg,  Pa. 
is  given  in  Journal  of  Iron  and  tsteel  Institute,  vol.  2,  1890,  page  73.  The  German  practice  is 
given  in  the  same  journal,  vol.  2,  1890,  page  49. 

(52)  Roasting  of  Pulverized  Iron  Ores  and  Manufactcre  of  Briquettes,  by  T. 
Magnuson  in  J ernkonteretes  Annaler,  vol.  58,  page  255-288. 

(53)  Process  for  Smelting  Iron  Ore  in  Fine  State,  by  O.  Daube  in  Engineering  and 
Miming  Journal,  Oct.  4,  1902.  Finely  divided  ore  is  mixed  with  coal  dust  and  coked  in  a 
coking  oven,  producing  a  metallic  sponge  ready  for  the  blast  furnace.  The  coking  takes  24 
hours,  the  gases  being  used  to  heat  the  ovens,  leaving  a  surplus. 

(54)  The  New  Advances  in  the  Department  of  Magnetic  Separation,  read  by  F. 
O.  Schnelle  at  a  meeting  of  the  Association  for  the  Advancement  of  Industry  (German), 
October  6,  1902.  Describes  the  latest  forms  of  the  Wetherill  separators  and  gives  a  discussion 
by  German  engineers. 
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Twentieth  Century  gold  mine 15,  92 

United  Gas  and  Oil  Co 39 

United  Mining  Co    64 

United  States  capital  in  mining  industry 74 

United  States  Geological  Survey 319 

United  States  Gold  Mining  Co.'s  mines 85 

United  States  Steel  Corporation .    21 

University  of  Toronto,    palseontological  col- 
lection of 141 

Up  and  Down  the  Mississaga.  Paper  by  L.  C. 

Graton 157-172 

Geology  and  Petrography 169 

Grano-dioritic  area   170 

Huronian  rocks 171 

Intrusive  dikes  and  veins   .  170 

Laurentian  formation 169 

Region  summed  up  172 

Laurentian  formation,   intrusive  area  in. . .  160 

Meridian  line 161 

Mississaga  river 161 

Aubinadong  river 165 

Aubrey  or  Akikenda  falls 161 

Biscotasing    168 

Characteristics  of 162 

Copper  prospects  at  Grande  Portage 165 

Epinette  river 168 

Grande  Portage  falls    164 

Huronian  exposure 163 

Meridian  north  of  166 

Old  Green  lake         167 

Panning  gravel  for  gold 163 

Round  and  Peninsula  lakes 167 

Seven  Mile  lake 167 

Slate  rapids 164 

Squaw  Chute 164 

W  enebegon  river  166 

West  on  base  line . . 165 

Rapid  river  160 

Red  pibe,  spruce  and  jack  pine 160 

Starting  point  of  expedition    157 

Topographical  features  158 

High  profiles,  peculiarity  of 158 

White  river 159 

Upper  Green  lake.     See  New  Green  Lake. 

Upper  Manitou  lake,  iron  formation 304,  309 

Uralite    170 

U  ssher,  Isaac 31 

"VanAndel,  F 29 

Van  Hise,  Prof 310,  320 

Vermilion  iron  district,  comparison  of  Moose 

Mountain  with   319 

Vermilion  nickel-copper  mine 272 

Vermilion  river  placers 90 

Victoria  mine  region 268 

Victoria  nickel-copper  mine 17,  123,  268,  287 

Accident  at 43 

Smelter  at  125 

Summer  mining  class  at 58 

Viking  gold  mine 93 

Villa  Nova,  rock  exposures  at 142 

Violet  gold  location 96 

Vivian,  H.  H.  &  Co 286 

Vogt,   Prof 283,284 


Waddell  lake 274 

Wages  to  employees  in  mineral  production  . .     12 
Wahbakimmung  lake.     See  White  Earth  lake. 

Wahnapitae  lake  236,  273 

Iron  near 20,  113,  298,  319 

Waide  Bros 29 

WalliDgford  Bros.,  mica  trimming  works 131 

Wakefield  Brick  Co 29 

Walker  Bros .  28 

Walker,  Dr .  T.  L 236,  281,  283,  293 

Water  concentration    324 

Waterlime  formation.     See  Helderberg,  Lower. 

Water  powers 188 

Waters,  T 340 

Watten  township  iron  formation    304,  309 

Wawa 60 

Wawa  Uke 60 

Webb,  G.  F 28 

Webster  &  Co.,  mica  trimming  works 131 

Wedding,  Dr.  H 340 

Welland  county  lime  works 28 

Welland  peat  bog      203 

Harvesting  peat  at 211 

Power  plant  at .  224 

Wells,  J.  Walter,  Provincial  Assayer  4,  5,  90 

Paper  by,   on   Magnetic  Concentration  of 

Iron  Ores 322  342 

Report  of,  on  Assay  Office      68-72 

Resignation  of 72 

Wendigo  gold  mine 96 

Wendt,  A.  F.  337 

Wenebegon  river 166 

Wenstrom  magnetic  separator  .  .325,  328,  339,  341 

West  End  Silver  Mountain  mine 96,  97 

Westinghouse  Electric  Co 27 

West,  W 29 

Wetherill  magnetic  separator 326,  340,  341 

Wharncliffe  settlement 165 

Wharton  furnaces,  N.J 330 

Whartonite 281 

Whistle  nickel-copper  location 274 

White  arsenic.     See  Arsenic. 

White  Clay  river 183,  185 

White  Earth  lake  iron  formation 304,  314 

Whitefish  bay 59 

Whitefish  lake 235 

Graphite  at 26 

White  gold  location 84 

White  river  159 

Whitson  lake 254 

Wilborg,  J 341 

Wilcox  copper  mine 116 

Wilder's  lake 32 

Wilkens,  H.  A.  J 340 

Williams  lake  32 

Willson  carbide  works 36 

Wilson's  landing  173 

Wire,  manufacture  of 25 

Witherbee,  Sherman  &  Co.,  mines  of 326 

Woman  River 106 

Iron  formation  on 304,  317 

Wood,  as  fuel     192 

Woodstock,  rock  exposures  at 142 

Workmen,  number  employed  in  mineral  pro- 
duction      12 

Worthington  gabbro  band 273 

Worthington  nickel-copper  mine 272,  286 

Wright,  Prof.  A.  A 154 

Zenith  zinc  mine 25 

Zincblende  83 

Zinc  mines 139 

Richardson 139 

Zenith 25 

Zinc  ore,  determination  of,  at  Assay  Office  . .  72 

Production  of 25 

Statistics  of 12,  13 

Zircon  .    169 


TN 
21 

06A33 
1903 

• 


Ontario.   Dept.  of  Mines 
Annual  report 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


ENGIN  STORAGE 


